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Preface 



Preface PREF 1 



This manual contains maintenance information about the IBM 
3480 Magnetic Tape Subsystem and is intended for customer 
engineers responsible for servicing the 3480 tape subsystem. 
This publication is designed to be used with the IBM 
Maintenance Device (MD). Therefore, CEs using this manual 
should be familiar with that tool. 

Prerequisite Knowledge 

It is assumed that you have a background in data processing 
concepts and that you are familiar with the hexadecimal 
numbering system, stored program concepts, and have a basic 
understanding of tape subsystems and their relationship to a 
processor I/O channel. 



Related Publications 

IBM Sy$tem/360 and Sy$tem/370 I/O Interface Channel to 
Control Unit Original Equipment Manufacturers' Information. 
GA22-6974. 

IBM 3480 Magnetic Tape Subsystem Description, GA32-0042. 

How to Update the Maintenance 
Information 

This manual is form number controlled. The 3480 manuals will 
be updated by Technical Newsletters (TNLs). The TNL cover 
letter will indicate the new EC level. The entire manual will be 
updated by major revision. All updates are processed through 
normal MLC control. The Publications Reference Drawing (PRO) 
in the front of each volume contains the EC history. 



How to Order This Manual 

This manual or pages can be ordered from one of the following: 

• United States 

• Europe/Middle East/ Asia (E/ME/A) 

• Americas/Far East (A/FE) 

Use the wiring Diagram/Logic Page Request form, 2150-0130. 
Be sure to include the form number of the manual when ordering 
the new manual or pages. Please write your telephone number 
on the form in case there are any questions regarding your order. 

United States 

IBM Corporation 
General Products Division 
Dept. 30L 
Tucson, Arizona 85744 



E/ME/A 

International Business Machines 
S.A.E., Division de Fabricacion 
Dept. 9290 
Valencia, Spain 

A/FE 

IBM Argentina SA 

Dept. 020 

H. Yrigoyen2149 

1640 

Martinec, Pcia. 

Buenos Aires 

Republic of Argentina 
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Legend 

Graphic Symbols and Lines 
Keys 

Primary Key 

Reverse number in a black square. Used in text and diagrams. 

Secondary Key 

Reverse letter in black circle. Used in text when keying to a test point symbol in a 
diagram. 

Connectors 

On-Page Connectors 

Connection between parts of the same diagram. Arrows point to remote connectors 
and indicate flow direction of the line. 



<^ 



"o 



Bus and Control Lines 
Minor Bus Lines 

Write Data 



B Read Bus 



Device Data Bus 



Major Bus Line 



Legend LGND 5 



Bus and control lines that connect to a bus. 



Bus and control lines that do not connect to a bus. 



Control Lines 



Off-Page Connectors 

Connection between diagrams on separate pages. Letter keys are used to identify 
corresponding points. 



Not Connected 



Connected 



Standard line break, used when a line break is needed. 



-if- 



Page 
Number 


A ^ 


Enter 


ng Page 






Leaving 


Page 


F> 


Page 








Number 



Bus or cable with multiple control lines entering and exiting. 
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Legend 

Identifying Parts 

Two different formats are used in the maintenance information 
(Ml) and logic diagrams to represent the unit that a part is 
located. 

Examples of the First Format: 

1A-A1H4 

1A-A1D2-U06 

1A-A1E2-W22 

1A-A2G2 

2A-A1C2 

Control Uni: Logic Part Definitions 



1A-A2G2 
-- U u 



L 

' — Card or connector 



-Board 

-Gate 
-Frame 



Tape Unit Logic Part Definitions 

2A-A1C2 
- - u u 

' — Lard or connector 



-Board 

-Gate 

-Frame 



IgndlOa 



Logic Board Card Pin Position Identifiers 



1A-A1D2-U06 
LJ 



Logic card and board pin U06 of the 
1A-A1D2 board position (this is the 
pin connection between the logic 
board and the logic card bottom card 
connector (BCC) or other connector 
in that position. 



Logic Board Card Pin Position Identifiers 



1A-A1E2-W22 
LJ 



Logic card top card connector (TCC) pin 
W22 for the logic card in position 
1A-A1E2 (the TCC is a card to card 
connector located on the non-pin side 
of the card and provides for card to 
card connections or a single wide TCC 
connects TCC card pins within a card. 
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(View from end of card) 
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Card Connec lor Pins 
(View from end of card 
(02A-A1B2 card only) 
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Top cord connector (TCC) pins 
(View from the top of the cord) 
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v_ 


. 1 



nU 
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Examples of tfie Second Format: 



1A-T1A1 

1A-T1A3Y 

2A-A1Z2 

1A-A2Y2 

CU-P2A4 

CU-PS-01-J1-3 

GU-L/R-P2-2 

CU-A1-TB3-6 

CU1AP1-3 

TU-D0-PA-J1-D12 



TU-D1-PA-J1-D12 

TU-D0/D1-A1-C1B11 

TU-D0/D1-P1-3 

TU-D0/D1-DK-P7-4 

TU-D0-EL-J7-1 

TU-D1-DSP-P1-D11 

TU-PS-01-P11-3 

TU-PS1-J2-9 

TU-D0-P1-WA2-D05 

TU-D1-A1-A2-B12 



Subsystem Unit Identifiers 

1A-.... Control unit 

CU-.... Control unit 

2A-.... Tape unit 

TU-.... Tape unit 

Tape Drive Unit Identifiers 

For subsystems unit with identifiers of TU or 2A only. 

TU-DO.... 

TU-D1.... 

TU-D0/D1 

2A-D0/D1 



Legend LGND 10 



2A-... 

or 
TU- .. 



TU-DO-.. 
TU-D1-.. 
TU-D0/D1- 



(when no DO or D1) 



The next numbers are the functional 

area within the tape unit, not the in(dividual (jrives 

within the tape unit. 

Drive - the remaining numbers pertain 

to FRUs or parts in drive 0. 

Drive 1 - the remaining numbers pertain 

to FRUs or parts in drive 1. 

Drive 0/1 - the remaining numbers 

pertain to FRUs or parts in both drive and drive 

1. 



Logic Location Area Identifiers 

lA-TlAl... TU-DO/Dl-Al... 



CU-P2A4.. 
CU-PS-01. 
CU-L/R-P2 
CU-A1-TB3 
TU-DO-MSG 



TU-DO/Dl-Pl-Pl... 

TU-DO/Dl-DK... 

TU-Dl-DSP... 

TU-PS-01... 

TU-D0-P1-WA2... 



Note: For descriptions, locations, and remove/replace 
procedures for ttie location area identifiers, see the 
following for: 

• Control unit - "Figure 1. Control Unit Location Area 
Definitions" 

• Tape unit and tape drives - "Figure 2. Tape Unit and 
Drives Location Area Definitions" 

Part Location Identifiers 

CU-PS-Ol-Jl-3 (pin 3 of connector Jl) 

CU-L/R-P2-2 (pin 2 of connector P2) 

TU-DO/Dl-Al-ClBU (pin Bll of position CI) 

TU-PS-Ol-Pll-3 (pin 3 of connector Pll) 

TU-PS1-J2-9 (pin 9 of connector J2) 

TU-D0-P1-WA2-DG5 (pin 005 of connector WA2) 



3480 Ml 
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The following figures show how to locate parts in the 3480 documentation, using the identifying numbers that are shown in "Examples of 
the Second Format" on LGND 10. 

For the part location area that is used in the logics, the figures show where they are located in the 3480 subsystem by referencing the 
"Table of Contents" entry in the LOC and CARR sections of the Maintenance Information. The LOC and CARR sections "Table of 
Contents" may not be the exact name or FRU number of the part referenced in the logic, however the page referenced by the "Table of 
Contents" will relate to the part you are looking for. 

These figures also show where a part can be found in the logics. For example, if the power is suspected to be a problem, you can look 
for power parts (CBs, Power Supplies, and so forth) and find the logic pages that show these areas. 

Control Unit Location Area Definitions 



LOGIC 
LOCATION 
AREA 
IDENTIFIER 


DESCRIPTION 


LOGIC 
PAGE 


LOC 1 

TABLE OF CONTENTS 

REFERENCE 


CARR 1 

TABLE OF CONTENTS 

REFERENCE 


lAPl 


Connectors 
for gate fans 


YF005 


Fan Assemblies 
1 and 2 


FRU165 


+24v 

Service 

Switch 


Service switch 


ZT020 


CU-Al Logic Gate 
(Hinge Side) 


FRU162 


AI 


Logic board 


AAOOO 
AAIOO 


OlA-Al Logic Board 


FRU139 


A1A2 


Logic board 
position A2 


AAOOO 


OlA-Al Logic Board 


FRU139 


A1Y2 


Logic board 
connector Y2 at 
top of board 


AAOOO 


OlA-Al Logic Board 


FRU139 


A1Z2 


Logic board 
connector at 
bottom of board 


AAOOO 


OlA-Al Logic Board 


FRU139 


A1P2Y 


Single wide TCC 
board position P2 
row y 


AAOOl 


OlA-Al Top Card 
Connectors and Cables 


FRU181 


AIYCDE 


TCC row Y 
across board 
positions C-E 


AAOOO 


OlA-Al Top Card 
Connectors and Cables 


FRU193 


AlZFG 


TCC row Z 
across board 
positions F-G 


AAOOO 


OlA-Al Top Card 
Connectors and Cables 


FRU187 


A2 


Logic board 


AAOOl 
AA200 


01A-A2 Logic Board 


FRU140 


A2A2 


Logic board 
position A2 


AAOOl 


01A-A2 Logic Board 


FRU140 


A2C2W 


Single wide TCC 
board position C2 
row W 


AAOOl 
CA002 
WA005/006 


01A-A2 Top Card Cables 


FRU170 



LOGIC 
LOCATION 
AREA 
IDENTIFIER 


DESCRIPTION 


LOGIC 
PAGE 


LOC 1 

TABLE OF CONTENTS 

REFERENCE 


CARR 1 

TABLE OF CONTENTS 

REFERENCE 


A2C2W22 


Single wide TCC 
board position C2 
row W, pin 22 


AAOOl 
CA002 
WA005/006 


01A-A2 Top Card Cables 


FRU170 


A2Y2 


Logic board 
connector Y2 at 
top of board 


AAOOl 


01A-A2 Top Card Cables 


FRU140 


A2Z2 


Logic board 
connector Z2 at 
bottom of board 


AAOOl 


01A-A2 Top Card Cables 


FRU140 


Diskette 
Drive 


Diskette drive 


WZOOl/002 


Operator Set Up Panel 


FRU086 


Fans 
(Gate) 


Gate fans 


YF005 


Fan Assembly 1 
Fan Assembly 2 


FRU150 
FRU151 


L/R 


Local /remote 
power panel 


YF020 


Operator Set Up Panel 


FRU084 


-Jl 


Connector 


YF020 


Operator Set Up Panel 




-J2 


Connector 


YF020 


Operator Set Up Panel 




Local 
Power 
Enable 


Local power 
enable 


YF020 


Operator Set Up Panel 




MD 
Connector 


CU connector for 
MD attachment 


WXOOl 


f^D Connector 


FRU169 


OP 


Operator panel 




Operator Set Up Panel 


FRU142 


-J1/J2 


Connector 


WZ106 






-J2/P2 


Connector 


WZ106 






-J 5 


Connector 


YF015 
WZ106 


Operator Set Up Panel 


FRU142 


-Power 
On- 
Indicator 


Power on 
indicator 


YF015 


Operator Set Up Panel 


FRU142 


-(Sub) 
System 
Power 
Switch 


(Sub) system 
power switch 


YF015 


Operator Set Up Panel 


FRU142 


-UEPO 
Switch 


UEPO switch 


YF015 


Operator Set Up Panel 


FRU198 
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LOGIC 
LOCATION 
AREA 
IDENTIFIER 



OSU 



-"A" 
Channel 
Type 
(Mode) 
Swi tch 

-"B" 
Channel 
Type 
(Mode) 
Swi tch 

-"C" 
Channe 1 
Type 
(Mode) 
Swi tch 

-Channel A 
Disable 
I nd i cator 

-Channel A 
Enable/ 
D Isable 
Switch 

-Channel B 
Disable 
I ndicator 

-Channel B 
Enable/ 
D isable 
Swi tch 

"Channel C 
Disable 
Indicator 

-Channel C 
Enab le/ 
D i sable 
Switch 

-Channel D 
Disable 
Indicator 

-Channel D 
Enable/ 
Disable 
Swi tch 



DESCRIPTION 



Operator 
(control ler ) 
setup panel 

Channel type 
(mode) switch 



Channel type 
(mode) switch 



Channel type 
(mode) switch 



Channel disable 
i nd icator 



Channel 

enable/d i sable 
swi tch 



Channel disable 
ind icator 



Channel 

enable/d i sable 
swi tch 



Channel disable 
ind icator 



Channel 

enable/disab le 
swi tch 



Channel disable 
indicator 



Channe 1 

enable/di sable 
swi tch 



LOGIC 
PAGE 



WZ102 



WZ102 



WZ104 



YFOIO 
(Sheet 1) 



YFOIO 
(Sheet 2) 



YFOIO 
(Sheet ]. 



YFOIO 
(Sheet 2] 



YFOIO 
(Sheet 



YFOIO 
(Sheet 2) 



YFOIO 
(Sheet 1) 



YFOIO 
(Sheet 2) 



LOC 1 

TABLE OF CONTENTS 

REFERENCE 



Operator Set Up Panel 



Operator Set Up Panel 



Operator Set Up Panel 



Operator Set Up Panel 



Operator Set Up Panel 



Operator Set Up Panel 



Operator Set Up Panel 



Operator Set Up Panel 



Operator Set Up Panel 



Operator Set Up Panel 



Operator Set Up Panel 



Operator Set Up Panel 



CARR 1 

TABLE OF CONTENTS 

REFERENCE 



FRUl^l 



FRUUl 



FRUl^l 



FRUl^l 



FRUI^l 



FRUUl 



FRUI^I 



FRU141 



FRUl^l 



FRU141 



FRU141 



FRU141 



LOGIC 
LOCATION 
AREA 
IDENTIFIER 


DESCRIPTION 


LOGIC 
PAGE 


LOC 1 

TABLE OF CONTENTS 

REFERENCE 


CARR 1 

TABLE OF CONTENTS 

REFERENCE 


-CU0/CU1 
Swi tch 


CU0/CU1 switch 


YFOIO 


Operator Set Up Panel 


FRU197 


-CU "A" 
Address 
Swi tch 


Channel address 
swi tch 


WZ102 


Operator Set Up Panel 


FRU197 


-CU "B" 
Address 
Swi tch 


Channel address 
swi tch 


WZ102 


Operator Set Up Panel 


FRU197 


-CU "C" 
Address 
Swi tch 


Channel address 
swi tch 


WZ104 


Operator Set Up Panel 


FRU197 


-CU "D" 
Address 
Swi tch 


Channel address 
swi tch 


WZ104 


Operator Set Up Panel 


FRU197 


-CU Error 
1 nd icator 


CU error indicat- 
or 


YFOIO 


Operator Set Up Panel 


FRU141 


-CU Online 
Swi tch 


CU on! ine swi tch 


YFOIO 


Operator Set Up Panel 


FRU141 


-CU 
Wa i t i ng 
1 nd i cator 


CU wait indicator 


YFOIO 


Operator Set Up Panel 


FRU141 


Channe 1 
Type 
(Mode) 
Swi tch 


Channel type 
(mode) switch 


WZ104 


Operator Set Up Panel 


FRUl^l 


-DC Power 
On 
1 nd icator 


DC power on 
i nd i cator 


YFOIO 


Operator Set Up Panel 


FRU141 


-IML/Power 
On Reset 
Switch 


IML/power on 
reset switch 


YFOIO 


Operator Set Up Panel 


FRU141 


-Jl/Pl 


Connector 


WZ106 
YFOIO 
(Sheets 
1 and 2) 


Operator Set Up Panel 


FRU141 


-J2/P2 


Connector 


WZ106 
YFOIO 
(Sheets 
1 and 2) 


Operator Set Up Panel 


FRUUl 


-J3/P3 


Connector 


YFOIO 
(Sheet 2) 


Operator Set Up Panel 


FRU141 


-Jk/Pk 


Connector 


YFOIO 
(Sheet 2) 


Operator Set Up Panel 


FRU141 


-J5/P5 


Connector for 
thermal jumper 


YFOIO 
(Sheet 2) 


Operator Set Up Panel 


FRUl^l 
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LOGIC 
LOCATION 
AREA 
IDENTIFIER 


DESCRIPTION 


LOGIC 
PAGE 


LOC 1 

TABLE OF CONTENTS 

REFERENCE 


CARR 1 

TABLE OF CONTENTS 

REFERENCE 


-Local 
Power 
Enable 
Swi tch 


Local power 
enable switch 


YF010 


Operator Set Up Panel 


FRU141 


-Offline 
1 nd i cator 


Off 1 ine indicator 


YFOIO 


Operator Set Up Panel 


FRU141 


-Test/ 
Norma 1 
Switch 


Test/Normal 
swi tch 


YFOIO 


Operator Set Up Panel 


FRUl^l 


PI 


Cable panel 




CU-Pl Read/Write 
Bus Connectors 


FRUI50 


-A1 


Connector 


WT004 
WT006 
WW020 


CU-Pl Read/Write 
Bus Connectors 


FRU150 


-A2 


Connector 


WTOOl 
WWOIO 


CU-Pl Read/Write 
Bus Connectors 


FRU150 


-Bl 


Connector 


WW020 


CU-Pl Read/Write 
Bus Connectors 


FRU150 


-B2 


Connector 


WWOIO 


CU-Pl Read/Write 
Bus Connectors 


FRU150 


-J1 


Thermal connector 


YF015 


CU-Pl Read/Write 
Bus Connectors 


FRU150 


P2 


Cable panel 




CU-P2 Cable Connectors 
(Dual Control Unit 

Commun i cat ion 

Connectors) 


FRU150 


-Al 


Connector 


WW020 


CU-P2 Cable Connectors 
(Dual Control Unit 

Commun i cat ion 

Connectors ) 


FRUI50 


-A2 


Connector 


WT008 
WTO 10 
WW020 


CU-P2 Cable Connectors 
(Dual Control Unit 

Commun i cat ion 

Connectors) 


FRU150 


-A3 


Connector 


WK005 
WWO 1 


CU-P2 Cable Connectors 
(Dual Control Unit 

Commun i cat ion 

Connectors ) 


FRU150 


-A4 


Connector 


WKOOl 
WK003 
WK005 
WWOIO 


CU-P2 Cable Connectors 
(Dual Control Unit 

Commun i cat i on 

Connectors) 


FRU150 



LOGIC 
LOCATION 
AREA 
IDENTIFIER 


DESCRIPTION 


LOGIC 
PAGE 


LOC 1 

TABLE OF CONTENTS 

REFERENCE 


CARR 1 

TABLE OF CONTENTS 

REFERENCE 


-A5 


Connector 


WK006 
WTOO3 
WWOIO 


CU-P2 Cable Connectors 
(Dual Control Unit 

Commun i cat ion 

Connectors) 


FRUI50 




PS-OI 


Power supply 


' YFOOl 
YFOO3 


CU-PSOl 

(two different types) 


FRU14^ 




-CBl 


Circuit breaker 


YFOOl 
YFOO3 


CU-PSOl 

(two different types) 


FRU144 




-CB2 


Circuit breaker 


YFOOl 
YFOO3 


CU-PSOl 

(two different types) 


FRU144 




-CB3 


Circuit breaker 


YFOOl 
YFOO3 


CU-PSOl 

(two different types) 


FRU144 




-Fl 


Fuse 


YFOOl 
YFOO3 


CU-PSOl 

(two different types) 


fRU]kk 




-JI-J/4B 


Connectors 


YFOOl 
YFOO3 


CU-PSOl 

(two different types) 


FRUUi4 




-J9-J10 


Connectors 


YFOOl 
YFOO3 


CU-PSOl 

(two different types) 


FRU144 




-J11 


Connector 


YFOOl 


CU-PSOl 

(two different types) 


FRU144 




-J13-J15 


Connectors 


YFOO3 


CU-PSOl 

(two different types) 


FRUU4 




PS-02 


Power supply 


YF002 


CU-PS02 


FRUITS 




-CBl 


Circuit breaker 


YF002 


CU-PS02 


FRUITS 




-CB2 


Circuit breaker 


YF002 


CU-PS02 


FRU145 




-CB3 


Circuit breaker 


YF002 


CU-PS02 


FRU145 




-Fl 


Fuse 




CU-PS02 


FRUU7 




-F2 


Fuse 


YF002 


CU-PS02 


FRU148 




-J1-J20 


Connectors 


YF002 


CU-PS02 


FRU145 




-Kl 


Relay 


YF002 


CU-PS02 


FRUITS 




Tl 


Tai Igate 


AA002 
AT 100 


I/O Tailgate Connector 


FRUI36, 137 
233-238 


TlAl 


Ta i Igate pos i t ion 
Al 


AA002 
IBOOl 
IB002 
IBOO3 


I/O Tailgate Connector 


FRUI36, 137 
233-238 


T1A3Y 


Tag shoe card 
connector y 


ITOO3 
WAOO^ 


I/O Tailgate Connector 


FRUI37, 234, 
238 


236, 
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LOGIC 
LOCATION 
AREA 
IDENTIFIER 


DESCRIPTION 


LOGIC 
PAGE 


LOC 1 

TABLE OF CONTENTS 

REFERENCE 


CARR 1 

TABLE OF CONTENTS 

REFERENCE 


T1A3Z 


Tag shoe card 
connector z 


IT003 
WAO05/006 


I/O Tailgate Connector 


FRU170 


TBI 


Terminal block 


ZTOIO 


CU-Al Logic Gate 
(h inge s ide) 


FRU160 


TB2 


Terminal block 


ZTOl 1 


CU-Al Logic Gate 
(h i nge s i de) 


FRU160 


TB3 


Terminal block 


ZTOl 1 


CU-Al Logic Gate 
(h inge s i de) 


FRU160 


Therma 1 

Switch 

(Top of 

gate) 


Thermal switch 


ZT020 


Thermal Switch Assembly 


FRU224 


Therma 1 
Swi tch 
(Bottom of 
gate) 


Thermal switch 


YF015 


Thermal Switch Assembly 


FRUl^3 
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LOGIC 
LOCATION 
AREA 
IDENTIFIER 


DESCRIPTION 


LOGIC 
PAGE 


LOC 1 

TABLE OF CONTENTS 

REFERENCE 


CARR 1 

TABLE OF CONTENTS 

REFERENCE 


Al 


Logic board in 
each drive in the 
tape unit 


AAOOO 
AAIOO 


02A-A1 Logic Board Pin 
and Card Side 


FRUO58 


CBl 


Circuit breaker 
(primary power) 


YFO5O 
YF060 


Tape Unit AC Power CB 


FRU218 


Compressor 


Compressor 


YFO5O 
YF060 


Major FRU Locations 
50/60 Hz 


FRUO3O 


DC Switch 


DC switch 
(these are addi- 
tional contacts 
on the drive fan 
and power switch) 


SN001/002 
(Sheet 2) 


Tape Unit Locations 


FRU104 


-P] 


Plug 


SNOO 1/002 
(Sheet 2) 




FRU104 


DK 


Deck assembly 




Drive Locations 




-Cartr Idge 
Latched 
Sensor 
and LED 


Cartridge latched 
sensor and LED 


SNOOl/002 
(Sheet 1) 


Cartridge Latch 
Assembly 


FRUOll 


-Cartr i dge 
Present 
Sensor 
and LED 


Cartridge present 
sensor and LED 


SNOOl/002 
(Sheet 1) 


Cartridge Present 
Sensor 


FRUOIO 


-File Reel 
Tach 


F i le reel tach- 
ometer 


SNOOl/002 
(Sheet 2) 


Fi le Reel Motor 


FRUOO3 


-FPSW 


Deck assembly 
file protect 
swi tch 


SNOOl/002 
(Sheet 2) 


Fi le Protect Switch 


FRUOO9 


-J]k 


Connector for 

tension 

transducer 


PAOOO/001 
(Sheet 2) 


Tension Transducer 


FRU014 


-Mach i ne 
Reel Tach 
Phase A 
Sensor 
and LED 


Machine reel 
tachometer phase 
A sensor and LED 


SNOOl/002 
(Sheet 1) 


Machine Reel Tach 
Sensor A 


FRU225 


-Mach i ne 
Reel 
Phase B 
Sensor 
and LED 


Machine reel 
tachometer phase 
B sensor and LED 


SNOOl/001 
(Sheet 1) 


Machine Reel Tach 
Sensor B 


FRU226 


-PI 


Connector for 
tape path 
sensor A 


SNOOl/002 
(Sheet 1) 


Tape Path Sensor A 


FRU006 



LOGIC 
LOCATION 
AREA 
IDENTIFIER 


DESCRIPTION 


LOGIC 
PAGE 


LOC 1 

TABLE OF CONTENTS 

REFERENCE 


CARR 1 

TABLE OF CONTENTS 

REFERENCE 


-P2 


Connector for 
tape path 
sensor B 


SNOOl/002 
(Sheet 1) 


Tape Path Sensor B 


FRU007 


-P3 


Connector for 
cartridge present 
sensor and f i le 
protect switch 


SNOOl/002 
(Sheet 1 
and 2) 


Cartridge Present 
Sensor and File 
Protect Switch 


FRUOIO 


-Pk 


Connector for 
cartridge latch- 
ed sensor 


SNOOl/002 
(Sheet 1) 


Cartridge Latch 
Assembly 


FRUOl 1 


-P5 


Connector for 
machine reel tach 
phase B sensor 


SNOOl/002 
(Sheet 1) 


Mach i ne Reel Tach 
Sensor B 


FRU226 


-P6 


Connector for 
machine reel tach 
phase A sensor 


SNOOl/002 
(Sheet 1) 


Machine Reel Tach 
Sensor A 


FRU225 


-P7 


Connector for 
file reel tach 


SNOOl/002 
(Sheet 2) 


Fi le Reel Motor 


FRUOO3 


-P lenum 
Press Sw 


Plenum pressure 
sensor switch 


SNOOl/002 
(Sheet 2) 


Plenum Assembly and 
Pressure Switch 


FRU040 


-Tape Path 
Sensor A 
and LED 


Tape path sensor 
A and LED 


SNOOl/002 
(Sheet 1) 


Tape Path Sensor A 


FRU006 


-Tape Path 
Sensor B 
And LED 


Tape path sensor 
B and LED 


SNOOl/002 
(Sheet 1) 


Tape Path Sensor B 


FRU007 


-Tray 
So lenoid 


Cartridge latch 
solenoi d 


YGOIO 
YGllO 


Latch Sensor 


FRU002 


Dr I ve Fan 
and Power 
Swi tch 


Drive fan and 
power switch 


YF020 


Tape Unit Locations 


FRU104 


DSP 


Message display 




Operator Control and 
D i sp lay 


FRU021 


-Jl 


Connector 


WDOOO 
WDOOl 






-J2 


Connector 


WDOOO 
WDOOl 






-J3 


Connector 


WDOOO 
WDOOl 






-J^ 


Connector 


WDOOO 
WDOOl 






-Ready 
Swi tch 


Swi tch 


WDOOO 
WDOOl 


Ready/Not Ready Switch 


FRU109 
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LOGIC 












LOCATION 








LOC 1 


CARR 1 


AREA 




LOGIC 




TABLE OF CONTENTS 


TABLE OF CONTENTS 


IDENTIFIER 


DESCRIPTION 


PAGE 




REFERENCE 


REFERENCE 


-Rewl nd 


Swi tch 


WDOOO 




Rewind Switch 


FRU109 


Swi tch 




WDOOl 








-Unload 


Swi tch 


WDOOO 




Unload Switch 


FRU109 


Swi tch 




WDOOl 








EL 


External load 


WDOOO 




Major FRU Locations 


FRU036 




register panel 


WDOOl 




50/60 Hz (-5 V dc Re- 
s i ster panel ) 




Fan 


Fan ( located near 


YF050 




Major FRU Locations 


FRU071 




the compressor in 


YF060 




50/60 Hz 






the tape unit for 












50 Hz)(fan is lo- 












cated at the bot- 












tom of the tape 












unit frame for 












60 Hz) 










Fan 


Fan for drive 


YGOIO 




50/60 Hz Blower 


FRU020 




gate 


(drive 

YGllO 

(dr ive 


0) 
1) 


Assemb ly 




Fi le Reel 


Fi le reel motor 


YGOIO 




Fi le Reel Motor 


FRU003 


Motor 




(dr i ve 

YGllO 

(dr i ve 


0) 
1) 






Head (Tape 


Solenoid at the 


YGOIO 




Tape Lifter Solenoid 


FRU216 


Lifter) 


head to move tape 


(dr ive 


0) 






Solenoid 


away from the 


YGllO 










head during high- 


(dr ive 


1) 








speed tape move- 












ment ( tape 1 i ft- 












er) 










Local 


Local read/write 


VPOOl 




Read Adapter Cables and 


FRU087-089 




and control DOB 


WWOIO 




Wr i te Adapter Cables 


FRU091-093 




cabl ing 


WW020 










CU/TU 


ZWIOI 










CUO local drive 


ZW102 










address 0-7 


ZW103 










CU1 local drive 












address 8-F 










Mach ine 


Machine reel 


YGOIO 




Machine Reel Motor 


FRU004 


Reel Motor 


motor 


(dr ive 

YGllO 

(drive 


0) 
1) 






On 1 i ne/ 


On 1 i ne/of f 1 i ne 


SNOOl/002 


Tape Unit Locations 


FRU105 


Offline 


switch 


(Sheet 


2) 






Swi tch 
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CARR 1 


AREA 




LOGIC 
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TABLE OF CONTENTS 


IDENTIFIER 


DESCRIPTION 


PAGE 


REFERENCE 


REFERENCE 


OSU 


Operator set up 
pane 1 for dr i ve 
address switches 


SNOOl/002 
(Sheet 2) 


Tape Unit Locations 


FRU108 


-Dr i ve 


Dr i ve log i ca 1 


SNOOl/002 


Tape Unit Locations 


FRU108 


Logical 


address switch 


(Sheet 2) 






Address 










Swi tch 










-Jl 


Connector for 
dr i ve log i ca 1 
address switch 


SNOOl/002 
(Sheet 2) 


Tape Unit Locations 


FRU108 


PI 


Cable panel 




50/60 Hz 
TU-DO/1-Pl 




-J/P1 


Connector for PSl 


ZZOIO 


50/60 Hz 






voltage distribu- 


ZZ020 


TU-DO/1-Pl 






t i on 


ZZllO 
ZZ120 






-J/P2 


Connector for PSl 


ZZOIO 


50/60 Hz 






vo 1 tage d i str i bu- 


ZZ020 


TU-DO/1-Pl 






t i on 


ZZllO 
ZZ120 






-J3 


Connector for 
drive fan and 
power switch 


YF020 


50/60 Hz 
TU-D0/1-P1 




-J4 


Connector to 


SNOOl/002 


50/60 Hz 






dr i ve log i ca 1 


(Sheet 2) 


TU-DO/1-Pl 






address switch 










connector OSU-Jl 








-PI 


Plug to message 
display card 


WDOOO 


50/60 Hz 
TU-DO/1-Pl 




-RAl 


Connector for 


VPOOl 


50/60 Hz 


FRU087-089 




read bus local 


WW020 


TU-DO/1-Pl 




-RBI 


Connector for 


VP002 


50/60 Hz 


FRU091-093 




read bus remote 


WW020 


TU-DO/1-Pl 




-WAl 


Connector for 


WWOIO 


50/60 Hz 


FRUO87-O89 




wr i te bus local 


ZWlOl 
ZW102 


TU-DO/1-Pl 




-WA2 


Connector for 


WWOIO 


50/60 Hz 


FRUO87-O89 




wr i te bus local 


ZW102 
ZW102 


TU-DO/1-Pl 




-WBl 


Connector for 


WWOIO 


50/60 Hz 


FRUO9I-O93 




write bus remote 


ZW202 


TU-DO/1-Pl 




-WB2 


Connector for 


WWOIO 


50/60 Hz 


FRUO9I-O93 




wr i te bus remote 


ZW201 
ZW202 
ZW203 


TU-DO/1-Pl 
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IDENTIFIER 


DESCRIPTION 


LOGIC 
PAGE 


LOC 1 

TABLE OF CONTENTS 

REFERENCE 


CARR 1 

TABLE OF CONTENTS 

REFERENCE 


P2 


Read/write DDB 
cable connector 
panel between 
tape units 




TU-P2 Read/Write 
Bus Connectors 


FRU159, 248, 264, 
265 


-Jl 


Thermal connector 


SNOOl/002 
(Sheet 2) 


Tape Unit Locations 




-Al 


Connector for 
read bus local 


WW020 


TU-P2 Read/Write 
Bus Connectors 


FRU087-089 


-Bl 


Connector for 
read bus remote 


WW020 


TU-P2 Read/Write 
Bus Connectors 


FRU087-089 


-WAl 


Connector for 
wr i te bus local 


WWOIO 
ZW103 


TU-P2 Read/Write 
Bus Connectors 


FRU087-089 


-WB1 


Connector for 
write bus remote 


WWOIO 
ZW203 


TU-P2 Read/Write 
Bus Connectors 


FRU087-089 


PA 


Power amp 1 i f ier 


PAOOO/001 


TU-DO/1-PA Power 
Amp 1 i f i er Board 


FRU059 


-J1 


Connector 


PAOOO/001 
(Sheet 1) 


TU-D0/1-PA Power 
Amp 1 i f i er Board 




-J2, J3 


Connectors 


PAOOO/001 
(Sheet 2) 


TU-DO/1-PA Power 
Ampl if ier Board 




-J^-J8, 
J11 


Connectors 


PAOOO/001 
(Sheet 3) 


TU-DO/1-PA Power 
Amp 1 i f i er Board 




PASW 


Physical address 
swi tch 


SNOOl/002 
(Sheet 1) 


Physical Address Switch 


FRU129 


Power On 
Reset 
Swi tch 


Power on reset 
switch 


SNOOl/002 
(Sheet 2) 


Tape Unit Locations 


FRU107 


PS 


Tape un i t power 
supply 1 


YFIOO 


Tape Unit DC Power 

Supply 

(two different types) 


FRU095 


PSl 


Tape unit power 
supply 1 


YF100 


Tape Unit DC Power 

Supp ly 

(two different types) 


FRU095 


PS-01 


Tape unit power 
supply 1 


YFIOO 


Tape Unit DC Power 

Supp ly 

(two different types) 


FRU095 


-CBl 


Circuit breaker 


YFIOO 


Tape Unit DC Power 

Supply 

(two different types) 


FRU095 
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CARR 1 


AREA 
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DESCRIPTION 


PAGE 


REFERENCE 


REFERENCE 


-CB2 


Circuit breaker 


YFIOO 


Tape Unit DC Power 

Supply 

(two different types) 


FRU095 


-F1-F13 


Fuses 


YFIOO 


Tape Unit DC Power 

Supply 

(two different types) 


FRU095 


-P/Jl to 


Connectors 


YFIOO 


Tape Unit DC Power 


FRU095 


P/J16 






Supply 

(two different types) 




Remote 


Remote read. 


VP002 


Read Adapter Cables 


FRU087-089 




wr i te , and 


WWOIO 


and Wr i te Adapter 


FRU091-093 




control DDB 


WW020 


Cables 






cables 


ZW201 








CU/TU 


ZW202 








CUO remote drive 


ZW203 








address 8-F 










CUT remote drive 










address 0-7 








Tape Lifter 


Solenoid at the 


YGOIO 


Tape Lifter Solenoid 


FRU216 


Soleno i d 


head to move tape 


YG1 10 






(Head) 


away from the 
head during high- 
speed tape move- 
ment (tape 1 i f t- 
er) 








TBI 


Terminal block 


YF050 
YF060 


TBI 


FRU075, 076 


Tens ion 


Tension trans- 


ZT030 


Tension Transducer 


FRU014 


Transducer 


ducer assembly 








Assembly 










Termi nator 


Wr i te bus termi n- 


WWOIO 


TU-P2 Read/Write Bus 


FRU199, 248, 264, 


(See note 1 


ator 




Connectors 


265 


on WW020) 










Therma 1 


Thermal switch in 


SNOOl/002 


Thermal Switch 


FRUl 10 


Swi tch 


DO/1 logic gates 


(Sheet 2) 


Assemb ly 




Therma 1 


Thermal switch 


SNOOl/002 


Tape Unit Locations 


FRU082 


Switch S-2 




(Sheet 2) 






Thread 


Thread motor 


YGOIO 


Threader Motor 


FRU001 


Motor 




(dr i ve O) 

YGllO 
(drive 1) 
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DESCRIPTION 
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PAGE 


LOC 1 
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REFERENCE 


CARR 1 

TABLE OF CONTENTS 

REFERENCE 


Load Assembly 




Load Locations 




Cartridge Latched 
Sensor and LED 


SN001/002 
(Sheet 1) 


Cartr Idge Latch 
Assemb ly 


FRU01 1 


Cartridge Present 
Sensor and LED 


SNOOl/002 
(Sheet 1) 


Cartr i dge Present 
Sensor 


FRUOIO 


Feed Complete 
Sensor (Ha 1 1 
Effect Switch) 


SN003 
(Sheet 1) 


Automatic Cartridge 
Loader Feature 


FRU282 


Load Assembly 
Fi le Protect 
Swi tch 


SNOOl/002 
(Sheet 2) 


File Protect Swi tch 


FRU009 


Connector for 
Cartridge Present 


SNOOl/002 
(Sheet 1) 


Cartridge Present 
Sensor 


FRUOIO 


Sensor 








Connector for 
Fi le Protect 
Swi tch 


SNOOl/002 
(Sheet 2) 


Fi le Protect Switch 


FRU009 


Connector for Load 
Motor Complete 


SN003 
(Sheet 2) 


Automatic Cartridge 
Loader Feature 


FRU284 


Sensor 








Connector for 
Cartridge Latched 


SNOOl/002 
(Sheet 1) 


Cartridge Latch 
Assemb ly 


FRUOl 1 


Connector for Feed 
Complete Sensor 


SN003 
(Sheet 1) 


Automatic Cartridge 
Loader Feature 


FRU282 


Load Motor 


YG120 


Automatic Cartridge 
Loader Feature 


FRU283 


Load Motor 
Complete Sensor 
And LED 


SN003 
(Sheet 2) 


Automatic Cartridge 
Loader Feature 


FRU284 


Load Motor 


YG120 


Automatic Cartridge 
Loader Feature 


FRU283 
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CARR 1 
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REFERENCE 


Loader Control Card 


ALOOl , 
002, 003 


Automatic Cartridge 
Loader Feature 


FRU281 


Loader Control Card 
Connectors 




Automatic Cartridge 
Loader Feature 


FRU281 


Connector to Signal 
Cab le from Dr i ve 


ALOOl , 
002, 003 


Automatic Cartridge 
Loader Feature 


FRU281 


Connector to Loader 
Sensors 


ALOOl , 
002, 003 


Automatic Cartridge 
Loader Feature 


FRU281 


Connector to Voltage 
Cab 1 e from Dr i ve 


ALOOl , 
002, 003 


Automatic Cartridge 
Loader Feature 


FRU281 


Connector to Loader 
Motors and Solenoid 


ALOOl , 
002, 003 


Automatic Cartridge 
Loader Feature 


FRU281 


Connector to Loader 
Operator Panel 


ALOOl , 
002, 003 


Automatic Cartridge 
Loader Feature 


FRU281 


Loader Mechanical 
Assemb ly 




Loader Mechanical 
Locat ions 


FRU285 


Loader +5 V.DC 


ZZ020/120 


Automatic Cartridge 
Loader Feature 


FRU299 


Loader +24 V.DC 


ZZ020/120 


Automatic Cartridge 
Loader Feature 


FRU288 


S i gna 1 Cab le 
Connector to Drive 


ZX004 


Automatic Cartridge 
Loader Feature 


FRU286 


Power Cable 
Connector to Drive 


ZZ020/120 


Automatic Cartridge 
Loader Feature 


FRU287 
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DESCRIPTION 
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PAGE 


LOC 1 
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REFERENCE 


CARR 1 
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REFERENCE 


Loader Operator 
Pane 1 -Attent ion and 
Power LED, Mode 
and Start Switches 

Loader Operator 
Panel 

Attention LED on 
Operator Panel 

Power LED on 
Operator Panel 

Start Switch on 
Operator Panel 


AL002 

AL002 
AL002 
AL002 
AL002 


Automatic Cartridge 
Loader Feature 

Automatic Cartridge 
Loader Feature 

Automatic Cartridge 
Loader Feature 

Automatic Cartridge 
Loader Feature 

Automatic Cartridge 
Loader Feature 


FRU298 

FRU298 
FRU298 
FRU298 
FRU298 


Input Stack 
Assemb ly 

Cartr i dge in St ick 
Sensor and LED 

Cartridge Staged 
Sensor and LED 

Input Complete 
Sensor and LED 

Input Motor 

Connector for 
Cartridge in Stack 
Sensor 

Connector for 
Input Motor 


SN003 
(Sheet 2) 

SN003 
(Sheet 1) 

SN003 
(Sheet 2) 

YG120 

SN003 
(Sheet 2) 

YG120 


Automatic Cartridge 
Loader Feature 

Automatic Cartridge 
Loader Feature 

Automatic Cartridg 
Loader Feature 

Automatic Cartridge 
Loader Feature 

Automatic Cartridge 
Loader Feature 

Automatic Cartridge 
Loader Feature 

Automatic Cartridge 
Loader Feature 


FRU290 
FRU291 

FRU292 
FRU293 

FRU290 
FRU291 

FRU290 
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Connector for 
Input Complete 


SN003 
(Sheet 2) 


Automatic Cartridge 
Loader Feature 


FRU293 


Sensor 








Connector for 
Cartridge Staged 


SN003 
(Sheet 1) 


Automatic Cartridge 
Loader Feature 


FRU292 


Sensor 








Left Input Rai 1 
Assembly 




Automatic Cartridge 
Loader Feature 


FRU293 


Right Input 
Ra i 1 Assemb ly 




Automatic Cartridge 
Loader Feature 


FRU29^ 


Feed Assembly 




Automatic Cartridge 
Loader Feature 


FRU295 


Extract Complete 
Sensor and LED 


SN003 
(Sheet 1) 


Automatic Cartridge 
Loader Feature 


FRU295 


Feeder Motor Left 


YG120 


Automatic Cartridge 
Loader Feature 


FRU295 


Feeder Motor Right 


YG120 


Automatic Cartridge 
Loader Feature 


FRU295 


Feeder Solenoid 


YG120 


Automatic Cartridge 
Loader Feature 


FRU295 


Connector for 
Feeder Motor Left 


YG120 


Automatic Cartridge 
Loader Feature 


FRU295 


Connector for 
Feeder Solenoid 


YG120 


Automatic Cartridge 
Loader Feature 


FRU295 


Connector for 
Feeder Motor Right 


YG120 


Automatic Cartridge 
Loader Feature 


FRU295 


Connector for 
Tracks Feed Sensor 


SN003 
(Sheet 1) 


Automatic Cartridge 
Loader Feature 


FRU295 


Connector for 
Tracks Closed Sensor 


SN003 


Automatic Cartridge 
Loader Feature 


FRU295 



3480 Ml EC336395 

® Copyright IBM Corp. 1984, 1985. 1986 



Legend LGND 47 



I 



) 



. I 






•J 



e 



e 



o 



{.eyGPiM 



Tape Unit and Drive Location Area Definitions 
Automatic Cartridge Loaders 



DESCRIPTION 


LOGIC 
PAGE 


LOC i 

TABLE OF CONTENTS 

REFERENCE 


CARR 1 

TABLE OF CONTENTS 

REFERENCE 


Connector for 
Extract Complete 
Sensor 


SN003 
(Sheet 1) 


Automatic Cartridge 
Loader Feature 


FRU295 


Track Closed 
Sensor and LED 


SN003 
(Sheet 1) 


Automatic Cartridge 
Loader Feature 


FRU295 


Track Feed Sensor 
and LED 


SN003 
(Sheet 1) 


Automatic Cartridge 
Loader Feature 


FRU295 


Output Stack 
Assembly 




Automatic Cartridge 
Loader Feature 


FRU297 


Output Motor 


Y6120 


Automatic Cartridge 
Loader Feature 


FRU297 


Connector for 
Output Motor 


YG120 


Automatic Cartridge 
Loader Feature 


FRU297 


Stack Up Position 
Sensor and LED 


SN003 
(Sheet 1) 


Automatic Cartridge 
Loader Feature 


FRU295 


Connector for 
Stack Up Position 
Sensor 


SN003 
(Sheet 1) 


Automatic Cartridge 
Loader Feature 


FRU296 


Stack Low Position 
Sensor and LED 


SN003 
(Sheet 1) 


Automatic Cartridge 
Loader Feature 


FRU89 


Connector for 
Stack Low Position 


SNGG3 
(Sheet 1) 


Automatic Cartridge 
Loader Feature 


FRU289 


Sensor 
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Legend 

Error Analysis Diagram (EAD) Logic Blocks 

EADs are block diagrams which show the logical functions relating to the error code. 
The error analysis logic blocks contain the following information: 

• Physical card location Q 

• Card name Q 

• Test points Q 
FRU number Q 

• Logic diagram Q 

Note: The actual logic diagram references must be used when performing 
scoping or probing procedures. 

• Signal lines and buses that pertain to the error condition 




message display load cmd 



'- load message display pla 



^' + msg disp bus parity error 



reg data bus repowered 



m u 



01A-A1Y2 



WDOOO 
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Legend LGND 60 



Logic Diagrams 

Logic diagrams show the input and output connectors of each card. 
Card Location Chart 

Card Location Charts for each board are included at the start of the logic diagrams. The 
charts identify the cards and cables that plug into the board, their names, and the 
location of plug information and reference pages (input and output connector logic 
diagrams). Crossover connectors and their part numbers are also shown. 

Card Plug List 

Card Plug Lists Q ^re provided for each card in the subsystem. They contain 
information such as the card function, location, and logic diagram page numbers. Part, 
EC, and REA numbers for the primary and alternate cards are also listed. The comments 
area provides information about an alternate card. 

For example, an EAD indicates that inputs and outputs from the Write Data Flow card 
01A-A1P2 had to be scoped. The 'P' card position Q on the chart shows that the card 
input and output connectors can be found on logic pages DF001 and DF002 Q. This 
information can also be found on the Card Plug List. 

To expand on the example, suppose the EAD also indicates that the card output to be 
scoped was the MUX WRITE DATA and the inputs were the BF/WD CLOCK S2-S3 and 
WDF DATA. 

The "Sample Logic Diagrams" on LGND 15 show that the 'MUX WRITE DAT' line Q 
is found on logic page DF002 and that it can be scoped at the Top Card Connector 
pins (identified by TCC Q following the card label). The inputs ('BF/WD CLOCK' line Qj 
and 'WDF DATA' line [j are found on logic page DF0 Q1 Kl and can be scoped at the 
Bottom Card Connector pins (BCC) on the same card I[«l and KFl . The connector is 
identified by the (BCC) Q following the card label. 

Note: BCC pins are the same as the pins on the back of the board. 
Multiple Logic Diagrams for One Card 

Logic pages are not true functional representations of logic cards. They only represent 
the input and output connectors to the cards. 

A card can have three types of connectors: 

• Bottom Card Connector (BCC) 

• Middle Card Connector (MCC) 

• Top Card Connector (TCC) 

Only one type of connecter is shown on each logic diagram; therefore, one card may be 
shown on up to three separate diagrams. To determine the number of logic diagrams 
for a card, see the card plug list. 

Note: The relationship between the input and output card connector pins 
cannot be determined from the logic diagrams. When required, these 
relationships are defined in the Error Analysis Diagram (EAD) section by error 
code. 



Card Location Chart 



(LO) 
ffK00S 



CABLE - IRITE BUS (LD) 

REFER TO LOGIC PAGE (5) - IT»»1 



CABLE - IRITE BUS (HI) 

REFER TO LOGIC PACE(S) - ITM3 



N 



Q R 



T 



U 



V 



CARD - 

DEVICE 

INTERFACE 

PLUG INFO- 

AA114 

REF. PAGE- 

01101*002 



CARD - 
READ ECC 

PLUG m^' 
AA115 

REF. PAGE- 
EC001.002 



CARD - 
READ.CLR. 
AND FORMAT 
PLUG INFO- 
AA116 
REF. PAGE- 
RC001.002 




CARD - 
REGULATOR 

PLUG IMFO- 
AA117 
REF. PAGE- 
RG001 



NOTE - 
SOCKET 
IS UNUSED 
DUE TO 
REGULATOR 
CARD SIZE 



CABLE - 
LOCAL PORT 



REF. PAB£- 
ICIi5/0«G 



Y 



Q Card Plug List 



rD 


FUNCTION - CHANNEL QDQPTER 




LOCATION - 1A-P2C2 




LOGIC SHEETS - C«001 , Cfi002 


1 PRiniORY 1 OLTERNOTE | 


PNPPIE 




KUCft 




PPRT NUWBER 




6050663 




EC NuniBER 




991 6820 




REA NUmBER 








COtniHENTS - i 
L30E-«fl ' 
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Logic Diagrams (Continued) 

Sample Logic Diagrams 



Legend LGND 65 



■ir*«>c>port _ xR ODDPfSS BUS 
(P«0— •)»'K>001 



sflpxRoeoo - xR aoDPEss pxtend bit 

MPOOA 
artPxPOEOl - XR QDDRESS EXTEND BIT 1 



•«PX«.DOO 
CSOOI 



XR LOQD 



»«PXftRCO0 - XR R€«D CPTE 

W>001 

»«PXRWCO0 - XR k#RITE CQTE 

«P001 

•WPDIOCOO - DloCNOSTIC «DDC — 

»«PCXRSO0 - CHECK RESCT 

«P0O1 

•WPnyRSOO - HOf^OyORC RtS£T 

«P001 WC004 

•^^^ " ^^^ CLt>CK S?-S3 

CSCX>1 - 



Q 



■♦i^nFhllS - MDF DOTft 0-7 «P 
(P«0-7)BOO01 



«ynFEND 

BftOOl 



■ UDF E«rt» 



ftDlCOPIOO - COP IH 

DI001 
aWDFTOC - UDf TOGGLE 

BO001 
»*»CSHTlu*? - SHORT LOOP u^ITE TO REfiD 

RC001 yT102 



«1 



-ConncNTS- 



VOLTqCE PINS *•• 

2 t-|,7v B11, S11 

« fSV D03. sX)3» P03, U03 

9 CND Doe« joa* Poe« LX>e 

6 GND tf06» yi1« y24, ^^9 

7 CND X06t XII, X2«. X29 
e CND Y0<>« Yll, Y2«, Y29 
9 CND 206 • 211* 22«« 229 



COrjrccTCr^s^ 

»P2Bn 

0005*1 ft-«1/P2Bl1 

•Pv»vi •y 
ftP2cn 

0O06»1O-«1/P3B11 
•PV.V1.7 
»P2"«11 
000711 0-Q1/P4B11 

• P\/»V1«7 

•P?sn 

O00e»1ft-Q1/P5B11 

• PV»\/1 .7 



■i9- 



0(1 )i^3/mtk 
0(2)no4/oa^ 

0(3)«O5/Q3kP2 

0(4)no7/o«k 

»-(P)n08/ft3Ck 

I 

— «09/0ttk 



un CORD (BCC) 

r*<^- 1 

JKOUD 



I 
-Hi 0/07;^ 



— C12/ftk. 

I 

-«12/B16. 

-C13/Bak 

I 
-ClO/B3:k. 



-0-(0)B03/D 
«(1 )D04/D1 
^(2)B04/D2 
6(3)D05/D3 
♦{4)B05/D4 
0(5)DOb/D5 
*(6)B07/D6 
♦(7)D07/D7 
•'(P)B08/D8j 



I 
— J0<»/D9b. 

I 

I 



J02/E1U 



B10/F1 



OR U1/P02(0)»— 0— 
U11/P04(1 )»^ 
001 Ck12/P03(2)»^ 
t.13/P06(3)»6 
M4/P07(4)»O 
M5/P09{5>*^ 
U16/P10(6)»" 
^17/P11 (7)« 
^ie/Pl2(P)a 



i3 



6^/Pl3» — 
I 

U21/J13^ 
I 



5/SO2(1H)»-0— 
51/S03(1B)»0 
52/u02(2Q)»6 
53/S05(2B)*^ 
54/LK)5(3Q)»0 
55/S07(3B)»O 
5«>AJ06(40)»^ 
S7/SO8(4B)»0 
5eA)07(5a)«^ 
59/S09(5B)»0 
6/U09(60)»-A 
t1/SlO(6B)»i 
fe2/UiO(7q)»0 
63/Sl2(7B)»0 
64/U11(SQ)»^ 
6S/Sl3(eB)»0 
66/Ul2(9Q)»6 
"(9B)tJ 



67/ui3( 



t»Ae/J09»-. 

Ub9/J10»^ 
I 

U7/Jli». 
I 

«i.7l/J1 
I 
I 

I8/J05«- 
I 



^ 



*n 



CONTROL UNIT - 01 BQORD 
WRITE DOTO FLOW 

S^ET PN-4746263 EC* 333274 

LOO1O-01P2 

USN 00036 P«I-22DeC82 0733 



QUO 

PFOR»^■KSeB 
»^<>CH-SOGU 
CID KSCRJ 



SEC 
NExTBLX DC 

JOB KSCWCJPJL 



1 ' 

r*(0) 





«'(1 )01 
0(2)02 
•'(3)03 
0(4)04 
< (5)05 
0(6)06 
(7)07 



JUnPtR BLOCK) 



ENTR 
ENTR 



0(0) 

01 (1 

02(2 

03(3)»^ 

04 

05 

06(6)a| 

07(7) 



3 

I 

3)»0 

4(4)»| 
5(5)4 



WD CORD (TCC) 
pN4 



f^(0)Y02/B 
(1 )Y03/B1 
0(2)Y05/B2j 
* (3)Y07/B3 



OB 
B01 



(4)Y0e/B4 
|(5)Y10/B5 
A(6)Y12/B6 
l-(7)Y33/B7 



2/Y22(0)— 
21/Y23(1)»' 
|22/Y25(2)»6 
23/Y27(3) 
24/Y28(4) 
25/Y30(5) 
26/Y32(6) 
27/Y13 

32/y25 
33/y27 
34/y28 
35/y30 



(6)*6 
(7)J 



4/205(0)»-»- 

*1/Z07{1 )m& 

*2/2l0(2)»i 

43/2l2(3)»6 

«4/?23(4)»6 

45/225(5)i6 

46/Z28(6)B0 

«7/230(7)»0 

48/222(8)*^ 

♦ 9/Z33(9)»J 



+ f\lx yRlTE DOTO 

(0-9)01002 



DI002 -f DOTO CLOCK - 
DI002 i DRIVE CLUCK 



-»yDDVCKOO 
-SUDDICKOO 



-Sf- 



CONTROL UNIT - 01 BO««D 
yRlTE DOTO FLOW 

SHEET Pf*»4746264 EC-333274 

L0C-10-O1P2 %TH 



USN 00036 

01 IC- 

PFORR-KSEB 
'noCH.SOCll 
CIO KSGRO 



P«I»22DeC82 0733 

SEC 
NEXTBLK OE 

JOB KSC«,|PV)L 
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Logic Diagrams (Continued) 

Bundled Lines 



Legend LGND 70 



Bundled lines combine the bit lines in a bus and represent the 
bus as a single line The bit lines in the bundle are identified by 
a 'short-hand' notation. The (9,0-7) Q indicates that a parity bit 
and bits through 7 are included in the REMOTE CU ADDRESS 
BUS. An asterisk (•) Q following the 'short-hand* notation 
(P.0-7) indicates that the bit lines are defined in the information 
area Q at the bottom of the logic diagram. 

The PINS columns Q in the information area define the pins for 
each bundle on the diagram. Pins 10/J13 through 18/P04 
represent the pins contained in the REI^OTE CU ADDRESS BUS 
bundle Q The parity bit is on pin 10/J13 (low order zeros do 
not appear on the diagram for logical pins fl and ) and the 7 
bit is on pin 18/P04. 

Logical/Physical Pins 

Pins are identified by logical pin notation and pin number Q . 
J02 is the physical pin. The 34 is a logical pin notation and is 
used for engineering purposes only. Low order zeros are not 
used for logical pin notation. For example, logical pin 10 = 1. 20 
= 2 Q and Q , and so on. 



IRMTASTOO •¥ REPCTE CU AoSTEH 

yKOOl 
tRniCONOO -f REfOTE CU CONNECTED 

yKooi 

WfmiiHWJO i WEHDTE CU SEND 

HWTOCKOO -f ««OTE CU OCKNQyLEDCE 
^001 



•PSPORSCX) - POUEP ON RESET 

tHiO(y\ ttC003 
»«PC>«100 - CHECK 



The following pin list shows 
how the 'short-hand' bundle 
notat i on relates to 
the PINS columns. 



— ConrtENTS- 



Oi «** VOLTOCE PINS mmm 

2 -rtV D03. J03. P03» LX)3 

3 cND DOS* joi« Poe« uoe 

4 CND tf06* tf11« W24« y^9 
9 GND X04«X06«X11«X24«X?9 

6 CND Y06» Y11« Y24« Y29 

7 CNO Z06* 211 « 22** 229 




4 RtaOTE CU fiDDWESS BUS 

CP»O-7)h»(003 



+ REfDTT: CU 0«T« BUS ■ 

(P*C-7)yx003 



y»c00l -f LOCAL CU WASTER 

yKOOl -f LOCflL CU CONNECTED • 
I#(001 -f LOCflL CU SEND 



WK001 + LOCflL CU OCKNOULEDCE 
h»(003 ■♦■ RCnORY yRITE SlGHf^ - 



-•LCLOCKOO 
-4«E'W?TO0 



10 


J13 




P 


b 






GIO 







b 






G12 






b 






G13 






b 






M02 






b 






M03 






b 






MOI4 






bit 




P02 






b 


t 


18 


POA 




7 


b 


t 



•♦• QXi OFf^LINE DOTTED 



U20Ol» SS001 



CONI HOI UNIT Al BOAHO 
STATUS blOHt ( OMMLIMC.AIION 



SHEET Pf^4746297 EC-333274 
L0C»1»-OlF2 



USN 00036 

anC" 

IPFORH.KSEB 
li«lttCH«S«CU 
CID KSCRU 



P«l«22DtC82 0733 



SEC 
NEXTBLK OB 



JOB KSCKOPUL 
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Logic Diagrams (Continued) 

Logic diagrams show the input and output pins of each card. 

Dot OR's of Output Lines 

The '- LOCAL BUFFER SERVICE OUT' lines on logic diagram 
pages CA001 Q, CA101 Q, CA201 Q, and CA301 Q appear 
to be output lines exiting the logic page and going to another 
page. However, instead of being inputs to other logic pages, the 
lines are all outputs that are "Dot-OR'ed" together. 

To differentiate between a driver (source) and receiver (sink) for 
non-directional (BI-DI) lines on the right side of a logic diagram: 

1 . All logic diagram page references, except those beginning 
with "W" (WA001, WC006), that are followed by an 
asterisk (*) are other driver logic diagram pages for the 
receiver. 

2. All logic diagram page references, except those beginning 
with a "W" that are not followed by an asterisk are the 
receiver logic diagram pages from the driver. 



In this diagram the logic represents a wire-to-wire path, not a 
logical flow path. The only output from the four CA cards is to 
lo^ic page BAOOIJH. The drive logics are on CA pag es D - 
305/6 Q ET 3"^^ ^^6 receiver card on BA001 Q 



U 



Test Points 




013- -LOCAL BUFFER SERVICE OUT-$SERVOLOO 
CA101"CA201"CA301"WC005 



H 




DI3- -LOCAL BUFFER SERVICE OUT-$SERVOLOO 
CAOOl"CA201"CA301"WC005 




DI3- -LOCAL BUFFER SERVICE 0UT-$SERV0L00 
CA001"CA101"CA301"WC005 



H 



01A-A2F2 



CA3OI 



DI3- -LOCAL BUFFER SERVICE OUT-$SERVOLOO 
CA001-CA101-CA201-WC005 



Not 
Shown 

In 
Log i c 



- LOCAL BUFFER SERVICE $SERVOLOO 

BA001 



$SERV0L00 - LOCAL BUFFER SERVICE OUT 
CAOOl CAlOl CA201 CA301 



-DO3- 



01A-A2V5 
Loca 1 
Port 

WCOO5/6 



01A-A1V3 

Local 

Port 

WCOO5/6 



-DO3- 



SSERVOLOO - LOCAL BUFFER SERVICE OUT 

WCOO5 



-J04 



01A-A1K2 



BAOOl 



Some logic card outputs are test points and connect only as far 
as indicated in the logics. These lines are represented by having 
a "TP" or "T.P." in the line name. 
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Field Wire Net Lists 



The Field Wire Nets Lists, show the following for the 01A-A1 
and 01A-A2 boards: 

• Pin to Net List 

• Net to Pin List 

• Voltage Distribution List 

Pin to Net List 

To determine which net contains a specific pin: 

1. Find the pin number In the PIN column Q. 

2. The column to the right of the pin number is the NET 
column Q that lists the net the pin is included in. 

3. A 'V to the left of the pin number Q indicates that the pin 
is a voltage pin. Such a pin will also be referenced in the 
Voltage Distribution List. 

Net to Pin List 

To determine which pins are included in a net: 

1. Find the net number in the ENG. NET NO. column Q. 

2. The two columns to the right of the net number, the FROM 
and TO columns Q, contain a listing of the pins Included in 
the net. They also indicate the order in which the pins are 
connected. 

Voltage Distribution List 

The Voltage Distribution List, references the voltage levels and 
the pins that are supplied by that specific voltage level. See the 
"Voltage Tolerance Tables" in the PWR section for the specific 
voltage level tolerance. 

Note: The VOLTAGE column Q shows the different 
voltages that are supplied to the boards. +08500 Q 
means +8.5 Vdc, and so on. 



Pin to Net List 



Net to Pin List 



DATE - 01/26/82 




- FIELD WIRE NET LIStI 


)(»)(«)(i(WW)f)^)»M4()f«W)tMM)fW»)»K )«»)()( H4(»)fHM)(»M)(H¥MK«)(»»#^MK«(»»)«»»»«(»«tf«i(»»| 


PART MO. 


000^7<4l673 






EC NO. 


000991666A ( <♦ 1 ) 






«K»)()0(K»^)(»^)«K)(^M)()()()()(tf#)()(4(«»K)()tMt»)()()()«)()()(«)()(«»»«)(KW»)(K)t»»K)()(«4tK)()(l 


Dpin 


Bn^t 


PIN 


NODE NAME OR 
NET 


B3B13- 


$CUBSELOO 


B3B1A- 


$CUBBUS 01 


B3C11- 


-CUBCKAOO 


B3C1^- 


$SCPARSTM 


B3D05- 


$CUBCKA0O 


B3D06- 


$CUBCKB00 


B3D10- 


$IFBSTIOO 


B3D11- 


$IFBRPIOO 


B3E0^- 


$CUABUS 01 


B3E05- 


$CUBCKAOO 


B3E10- 


$CUBCKAOO 


33E11- 


$CATRPCRM 


B^A05- 


SCUBBUS 02 


BAA06- 


SCUBCKBOO 


B-^AIO- 


$SCLTCWOO 


B^AU- 


$SCLTCWOO 


B<^B03- 


SSNDADROl 


BABO^- 


$SMDADR02 


B^B13- 


$IFBSELOO 


B^Bl-^- 


$CUBSELOO 


B^C03- 


SSNDADROl 


B^COA- 


$CUBCNDOO 


B^D02- 


OIFITLEVIOl 


B^DO^- 


$IFITLEVI02 


B ^« D 7 - 


$MPXREG2901 


B<:«D09- 


$MPXREG2902 


B^D12- 


$!FINTREQ 


B^D13- 


SIFWENBOO 


EAE9 5- 


5CU3B'J3 02 


B<^E06- 


SCUBBUS 03 


B5A06- 


$CUBCKBOO 


B5A07- 


$CUBGAPOO 


B5B02- 


$IFl.JRDATAOO 


B5B03- 


$ I F l-J R D A T A 1 


B5B07- 


$ IFNRDATAO^ 


B5B08- 


$IFWkDATA05 


B5R12- 


$IFWRDATA08 


B5BU- 


$IFWRDATA07 


B5C05- 


SIFASELOO 


B5C06- 


$SCXRDATA0^ 


B5C11- 


$CAPORSTM 


B5C12- 


$IFWRDATA02 


ei B5D0^- 
B|V B5D0 3- 


SIFCLKBOO 


B5D05- 


$IFASEL00 


IFOOOBAIO 


B5D09- 


IFOOOBAIO 


B5D12- 


IFOOOBAIO 


B5D13- 


$IFRASDAT01 


B5E06- 


SCUBBUS 03 


B5E10- 


SIFBIASOO 


B6A02- 


$SWITCHM^ 


B6A03- 


SSCLTCCOO ^ 


B6B02- 


SSCRSETAM 


B6B03- 


$IF4RJUll ■ 


V B6C03- 


PA001AAB2 


B6C05- 


IL.^r**"'^ 


B6E03- 


SSCLTCCOO 


B6E05-^ 


^^^^ 


CIBIO- 


SSCLEDIO^ 






C1C13- 


$SCXRDATA08 


1 > ■ "^^ 




ClEl^- 


$SCXRDATA07 ^.^..*^— " 


" 




C2A05- 


$SWITCHM^^->^ 






C2B03- 


( A 1 <U ' "^ 








i— 







Voltage Distribution List 
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PART NO. 000*^7^1673 

EC NO. 000991666A (Al) 



VOLTAGE 



VOLTAGE DISTRIBUTION LIST 



PIN 



PLANE 





G2D03 


03 


+01 . 0000 


+ 0^ 


2500 




J2D03 


03 


+01 . 0000 


+ 05 


5000 




J3A01 


03 


+02 . 5000 


+ 05 


1250 




J3D03 


03 


+ 02 . 7500 


+ 05 


5000 




J^AOl 


03 


+0^.2500 


+ 05. 


1250 




J^D03 


03 


+ 0^ . 5000 


+ 05 


5000 




J5A01 


03 


+ 06 . 0000 


+ 05 


1250 




J5D03 


03 


+ 06 . 2500 


+ 05 


5000 




K^D03 


03 


+ 0<^. 5000 


+ 06 


1250 


Q>03500 


K5D03 


03 


+06.2500 


+ 06 


1250 


B2A1^ 


03 


+02 . 3750 


+ 00 


7500 


B3A1^ 


03 


+0^. 1250 


+ 00 


7500 




3 ^. A 1 ^ 


03 


+05.8750 


+ 00 


7500 




r?Bl 1 


03 


+ 02 . OGOQ 


*0 1 


5000 




D2B1 1 


03 


+ 02 . 0000 


+ 02 


1250 




D3B1 1 


03 


+03. 7500 


+ 02 


1250 




D ^^ B 1 1 


03 


+05. 500C 


+ 02 


1250 




D5B1 1 


03 


+07 . 2500 


► 02 


1250 




E2B1 1 


03 


+02 . 0000 


+ 02 


7500 




E3B1 1 


03 


+03.7500 


+ 02 


7500 




E'^Bl 1 


03 


+05. 5000 


+ 02 


7500 




E5B1 1 


03 


+07. 2500 


+ 02 


7500 




F2B1 1 


03 


+02 . 0000 


+ 03 


3 7 50 




F3B1 1 


03 


+03. 7500 


+ 03 


3 7 SO 




F^Bll 


03 


+05.5000 


+ 03 


3 7 50 




F5B11 


03 


+07.2500 


+ 03 


3750 




J2A1^ 


03 


+02. 3750 


+ 05 


1250 




J2B11 


03 


+02.0000 


+ 05 


2500 




J3A1^ 


03 


+0^ .1250 


+ 05 


iV^ 




JAAl*^ 
K5B11 


03 


+ 05.8750 _ 


.^'^^ 












+10500 


G2D0«^^^^ 
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_ 


1 


)t)««(<f)(»#^)t«(«¥4t«)(4»4(M»«»lttf4»«4()(4*M4(«MM4f««(KW«(^K)()()(K» 


*>f,>k>^¥,^ft*>tk^¥,>tk*-*¥,¥t>lf*1k*>H¥,¥<>Hyk**^>tk'*>lk¥>^-¥k*H*A 


PART NO. 000^7^1673 






a 










EC NO. 000991666A 


(^1 ) 










LOCATION lA-4 


n ENG. 

Unet no. 


<4(«K^)tK4(»M»« 


<♦***»»>(»¥»(»*♦ 


»*»«»»»»)♦* 


PL WIR LENGTH 


FROM 




TO 












TYP 








A3C10- 




A<'»C09- 


03 




01 . 775 






A^C09- 




A^D09- 


01 




00.125 






AAD09- 




A ^^ E 9 - 


01 




00.125 






A^Ea9- 




A5E09- 


03 




01 .809 






A5E09- 




A5D09- 


01 




00.125 


$IF3IA500 




K^B13- 




K2B01- 


03 




05. 100 






K2B01- 




J2D01- 


01 




00 .^84 






J2D01- 




J2D06- 


03 




00.73^ 






J2D06- 




J2E02- 


03 




00.625 






J2E02- 




G2C02- 


01 




01 .709 






G2C02- 




G5A10- 


03 




06.500 






G5A10- 




B 5 E 1 - 


01 




02.775 






B5E10- 




B5E11- 


03 




00. 125 






B5E11- 




B5D11- 


01 




00. 125 


SIFBRPIOO 




B3D1 1- 




A3C12- 


01 




00 .875 






A3C12- 




A^Dl l- 


03 




01 .750 






A^Dl 1- 




A5C11- 


03 




01 .875 






A5C1 1- 




A5D11- 


01 




00. 125 


$IFBSELOO 




J2D10- 




J1D12- 


03 




01.650 






J1D12- 




E 1012- 


01 




02 . 650 






E1D12- 




E ^» C ^ - 


03 




0^.68^ 






E^CO^- 




D^EO^- 


01 




00 .^8^ 






D^EO^- 




D^E13- 


03 




01 .275 






DAE13- 




B^B13- 


01 




1.775 i 


SIFBSTIOO 




B3D10- 
A3E11- 
A^DIO- 




A3E11- 
AADIO- 
A5D10-^^ 


01 

2i^ 






$IFCLKBOO 




K<;310- 












G5A11- 


/ 














D5A11- 


/ 














D5A05- 


/ 










$IFDSEAOO 








$ I F I N T RjJ,^]^^^ 


"^"^ 
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Support Procedures 2 

Stnrt 

Introduction to Support Procedurps 

Support Maintenance Package 

When to Use the Support Maintenance Package 
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Rechecking Actions 
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Failure Has Not Been Repaired 

Failure Has 3een Repaired 
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Support Procedures 
Start 



Have you 


use 


id the support 


ma i ntenance 




package 


recent ly? 








If not. 


see 


1 ntroduct ion 


to 


Support P 


ro- 


cedures' 


on 


the page. 









Ver 


ify that 


the product 


serv ice 


represent- 


ative followed all procedures 


and exchang- | 


all 


FRUs as 


i dent i f led 


by 


the 


Pf 


-oduct 


ma intenance 


package. 











Collect the data that is available. 

(See "Data That Can Be Available" on this 

page. ) 



Analyze the data collected. 

(See "Data Analysis" on this page.) 



Use any new data or observations and re- 
turn to the product maintenance package 
"start" section using the new information. 



New data or observations used by the pro- 
duct maintenance package can cause the 
product maintenance package to develop a 
new FSC. 



Introduction to Support Procedures 

The information in Volunnes A04 and A05 of this maintenance 
information make up the support material for the 3480 
Magnetic Tape Subsystem. Each of the tabs within these 
volumes represents a section of information that aids the service 
representative in problem determination and repair at the 
support level. 

The support service representative should already be thoroughly 
familiar with the Information in Volumes A04 and A05. In 
addition, the product service representative can, with aid, use 
this Information In troubleshooting when the product 
maintenance package falls to Isolate a subsystem problem. 

Support Maintenance Package 

The support maintenance package supplies the service 
representative with a support diskette and documentation that 
can be used to Isolate difficult subsystem problems. The 
support diskette gives the service representative the ability to 
select and run specific diagnostics or utilities. The support 
documentation supplies maintenance information beyond the 
scope of MAPs and procedures used by the product service 
representative. 

When to Use the Support Maintenance Paclcage 

Use the support maintenance package to correct failures that 
were not repaired using the product maintenance package. The 
following kinds of failures may require use of the support 
maintenance package. 

• The FRUs identified by the product maintenance package 
were not exchanged, or procedures were not followed as 
directed by the product maintenance package. 

• Power is missing or out of tolerance at the point of failure. 

• Connections between FRUS (cables, connectors, top card 
connectors, or board wiring) have short circuits or open 
circuits. 

• A FRU exchanged by the product service representative Is 
defective. 

• A design problem exists In the hardware, the microcode, or 
the maintenance package. 

• No trouble was found. 

• Failures occur during Installation or after EC rework. 



Next Page 



Transition From the Product Maintenance 
Pacf<age to the Support Maintenance Paclcage 

The support maintenance package is intended to be used when 
the product maintenance package fails to repair a problem. The 
support service representative can use it by itself if the MD is 
not available or is not operable. However the support 
maintenance package is entered, it contains both reference 
material and action-oriented material. You should enter the 
package at the block marked 'Start' on this page and follow the 
steps as they continue to other pages. 

This Support Procedures section of the maintenance information 
contains the Information about how to proceed to gather 
appropriate information, how to analyze that information, and 
how to use the action-oriented Fault Symptom Index (FSI), EAD, 
and DIAG sections. 

Data That Can Be Available 

• Fault symptom codes (FSCs) that are supplied by the 
product maintenance package. See PLAN 1 for "3480 
Maintenance Package Summary." 

• System console messages. See MSG 1 for "How to Use 
OS/VS/MVS System Console Messages." 

• Drive message displays. See PANEL 1 for "Message 
Display Messages." 

• EREP output. See MSG 1 for "Environmental Recording, 
Editing, and Printing Program." 

• OLT messages. See IBM 3480 Online Tests (OLTs), 
D99-3480. 

• Audio-visual indications of the subsystem or media. 

• Next level of support symptom file search. 

Data Analysis 

• Is it consistent? 

• Does it Indicate multiple problems? 

• Is the problem (or one of the problems) obvious? 

• Does the problem indicate system, programming, operator, 
or other errors? 

If the problem analysis indicates some obvious errors, correct 
the obvious errors before you continue. If correcting the obvious 
errors shows that wrong data was used in the Initial attempt to 
correct the problem, return to the product maintenance package 
with the new data and start again. 



Support Procedures SPROC 2 

Some items to check in the data analysis are: 

• Console messages 

Some messages are abend codes. Look for other 
lEAOOOl messages, or EREP for the failing address. 
The lEAOOOl messages and EREP provide useful sense 
data for troubleshooting (see the MSG section). 

• Console messages and EREP 

Look for multiple records. 

Are there earlier sense records for the failing address 
with different sense data (it is possible that after the 
original failing sense data, later sense data can indicate 
the effect of the problem, not the cause)? 

Do multiple FSCs relate to a common problem? 

Are FSCs common or similar for the drives on the same 
subsystem? 

Check for possible common control unit problems. 

• For two control unit configuration 

Was the MD connected to the correct control unit? 
- Were the FRUs exchanged in the correct control unit? 
See the MSG section for "Error Path Isolation." 
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Have you used the support maintenance 
package recently? 

If not, see "Introduction to Support Pro- 
cedures" on the page. 



Verify that the product customer engineer 
followed all procedures and exchanged 
all FRUs as Identified by the product 
maintenance package. 



I 



Collect the data that Is available. 

(See "Data That Can Be Available' on this 

page.) 



Analyze the data collected. 

(See "Data Analysis" on this page.) 



Use any new data or observations and re- 
turn to the product maintenance package 
■START" section using the new Information. 



New data or observations used by the pro- 
duct maintenance package can cause the 
product maintenance package to develop a 
new FSC. 



Introduction to Support Procedures 

The information in Volumes A04 and A05 of this maintenance 
information make up the support material for the 3480 Magnetic 
Tape Subsystem. Each of the tabs within these volumes 
represents a section of information that aids the customer 
engineer in problem determination and repair at the support 
level. 

The support customer engineer should already be thoroughly 
familiar with the Information in Volumes A04 and A05. In 
addition, the product customer engineer can, with aid, use this 
information in troubleshooting when the product maintenance 
package fails to isolate a subsystem problem. 



Support Maintenance Package 

The support maintenance package supplies the customer 
engineer with a support diskette and documentation that can be 
used to isolate difficult subsystem problems. The support 
diskette gives the customer engineer the ability to select and run 
specific diagnostics or utilities. The support documentation 
supplies maintenance information t>eyond the scope of MAPs and 
procedures used by the product customer engineer. 



When to Use the Support Maintenance Paclcage 

Use the support maintenance package to correct failures that 
were not repaired using the product maintenance package. The 
following kinds of failures may require use of tiie support 
maintenance package. 

• The FRUs identified by the product maintenance package 
were not exchanged, or procedures were not followed as 
directed by the product maintenance package. 

• Power is missing or out of tolerance at the point of failure. 

• Connections between FRUs (cables, connectors, top card 
connectors, or board wiring) have short circuits or open 
circuits. 

• A FRU exchanged by the product customer engineer is 
defective. 

• A design problem exists in the hardware, the microcode, or 
the maintenance package. 

• Ko trouble was found. 

• Failures occur during installation or after EC rework. 



Sup] 



>0t 



Procedures 
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f 
Next Page 



Transition From the Product Maintenance 
Pacl^age to the Support Maintenance Pacliage 

The support maintenance package is intended to be used when 
the product maintenance package fails to repair a problem. The 
support customer engineer can use it by it^lf if the MD Is not 
available or Is not operable However the support maintenance 
package is entered, it contains botii reference material and 
action-oriented material. You should enter the package at the 
block marked 'Start* on tills page and follow the steps as tfiey 
continue to otfner pages. 

This Support Procedures section of the maintenance information 
contains the information about how to proceed to gather 
appropriate information, how to analyze that information, and 
how to use tfie action-oriented fault symptom index (FSI), EAD, 
and DIAG sections. 



Data That Can Be Available 

• Fault symptom codes (FSCs) tiiat are supplied by the product 
maintenance package. See PLAN 1 for "3480 Maintenance 
Package Summary.** 

• System console messages. See MSG 1 for "How to Use 
OSA/S/MVS System Console Messages." 

• Drive message displays. See PANEL 1 for "Message Display 
Messages." 

• EREP output See MSG 1 for "Environmental Recording, 
Editing, and Printing Program.*' 

• OLT messages. See IBM 3480 Online Tests (OLTs), 
D99-3480. 

• Audio-visual indications of the subsystem or media. 

• Next level of support symptom file search. 

Data Analysis 

• Is it consistent? 

• Does it indicate multiple problems? 

• Is tf^e problem (or one of the problems) obvious? 

• Does tfie problem indicate system, programming, operator, 
or other errors? 

\fthe problem analysis indicates some obvious errors, correct 
the obvious errors before you continue. If correcting the obvious 
errors shows that wrong data was used in the initial attempt to 
correct the problem, return to tfie product maintenance package 
with the new data and start again. 



Some items to check in the data analysis are: 

• Console messages 

— Some messages are abend codes. Look for otfier 
lEAOOOl messages, or EREP for tfie failing address. The 
lEAOOOl messages and EREP provide useful sense data 
for troubleshooting (see the MSG section). 

• Console messages and EREP 

— Look for multiple records. 

— Are tfiere eariier sense records for the failing address 
wiUi different sense data (it is possible tfiat after the 
original filing sense data, later sense data can Indicate 
the effect of the problem, not tlie cause)? 

— Do multiple FSCs relate to a common problem? 

— Are FSCs common or similar for the drives on the same 
subsystem? 

— Check for possible common control unit problems. 

• For two control unit configuration 

— Was the MD connected to the correct control unit? 

— Were the FRUs exchanged in the correct control unit? 

— See tiie MSG section for "Error Patti Isolation." 
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From Preceding Page 



ATTENTION 



Use the FSC developed by the product 
maintenance package. If you want to verify 
this FSC, use the data gathered in the pre- 
ceding steps to develop a fault symptom 
code (see 'Determining a Fault Symptom 
Code" on START 300). Use the fault symptom 
code to find the error as listed in the 
Fault Symptom Code Index (FSl) section. 
Return here after you find the fault symp- 
tom code in the FSl and continue with other 
verification actions first, before doing 
any troubleshooting actions in the FSl 
( see Note) . 



1 f you want to ver i f y 


that 


the 


MD is con- 


nected to 


the correct 


control 


jn i t 


in a two 


control unit configuration 


, or 


that 


the 


FRUs were 


exchanged in the 
START ^00 for "E 


correct 


control 


un i t , see 


'ror 


Path 


ISO- 


lat ion" . 













Take care in using the FSl. The FSl is designed on the 
assumption that the identified error indicator is the 
selected fault symptom code (FSC), not just any error 
code taken from the sense bytes. This means that if you 
are to use the FSl for corrective action, the source of the 
FSC must be the product maintenance package exit or the 
result of following the "Determine a Fault Symptom Code" 
{see START 300). 

Any use of the FSl other than for FSCs developed as 
stated above is for information purposes only. The 3480 
develops many error codes in the sense data from the 
same problem. Some codes define the original cause of 
the problem, and other codes can be the result of 
attempted error recovery actions. Because all codes are 
not direct results of the original error, if you review an 
error code not given by the product maintenance package 
or not developed by following this FSC development 
procedure, you could be troubleshooting the effect of the 
problem, not its cause. 

Note: The SPROC section procedures are used to 
verify that you are in the correct functional area before 
doing any more troubleshooting or corrective actions. 
These actions are, for example, re-running the product 
maintenance package if the newly developed FSC differs 
from the original FSC, or verifying that the MD was 
connected to the correct control unit during product 
maintenance. If your are sure that the earlier actions 
were correct and the existing information still points to 
the same area, continue with the actions specified in the 
FSl "Additional Action/Comments" column instead of 
returning to the SPROC block that sent you to this note. 
However, after completing all the actions specified in the 
FSl, you must return to SPROC 4 and follow "General 
Problem Definition Diagnostics," and if necessary the 
"End of Call Actions." 
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FSI 
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recheck 
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(See "Rechecking 


Act 


ions on 


this 


page) 
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explanation 
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to 
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us ing 


the 


new 


data . 











If the problem information is consistent 
and the FRUs have been exchanged, check the 
cables and boards identified by the FSI. 
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There are additional diagnostics available 
to test major functional areas of the 3^80 
subsystem. If you did not have enough data 
to define the problem, you can run any, or 
all of these programs to assist in defining 

If you want to select these diagnostics, 
see "General Problem Definition Diagnos- 
tics", on this page. 



Comp lete the cal 1 . 

(See "End of Call Actions", on this page. 



Rechecking Actions 

• Compare the FSI explanation of the problem being analyzed 
with what is known from the data collection and analysis 
done in the preceding steps. If the FSI explanation and your 
analysis vary widely, some misinterpretation of data may 
have occurred using the new data from the FSI. Return to 
the product maintenance package using the new data from 
the FSI. 

• Compare the FRU list from the FSI with the FRU list 
developed by the product maintenance package. If the FRU 
lists do not match or, the product service representative did 
not exchange ail the FRUs, exchange those FRUs that have 
not been exchanged. 

• If the product maintenance package was not used, exchange 
the FRUs identified by the FSI. 

General Problem Definition Diagnostics 

The following are some general diagnostics that can be used to 
test the functional areas of the subsystem when there is not 
enough data to fully define a problem. 

• Basic control unit tests within the subsystem 

- See "Basic CU Tests" on DIAG 1 

• Basic drive tests within the subsystem 

See the "Diagnostic Identification Table" on DIAG 3 for 
EE40 and EEAO 

• Control unit commands: non-motion and motion including 
write and read commands from the host system 

- See IBM 3480 Online Tests (OLTs), D99-3480, for 
OLT 3480A 

• Subsystem pathing assignment tests from the host system 

- See IBM 3480 Online Tests (OLTs), D99-3480, for 
OLT 3480B 

• Subsystem write and read reliability tests with extended run 
times from the host system 

- See IBM 3480 Online Tests (OLTs), D99-3480, for 
OLT 3480C 

• Tape interchange tests with forced error logging for sense 
definition of temporary errors, from the host system 

- See IBM 3480 Online Tests (OLTs). D99-3480, for 
OLT 3480D 



End of Call Actions 

Failure Has Not Been Repaired 

If the failure has not been repaired, or is intermittent without a 
repair by either the product maintenance package or the support 
maintenance package, call your next level of support, then use 
the "No Trouble Found Procedures" EAD. Have a record of 
actions taken, FRUs exchanged, error codes observed, and any 
data collected during the analysis of the failure available when 
you call. If you leave the call, leave the record for follow-on 
effort. 

Failure Has Been Repaired 

If the failure has been found, verify the repair by retesting using 
the program or diagnostic test that originally failed. Rerun the 
product maintenance package, 'Unit Test' option, to run the 
functional verify program. 

Record the actions taken during the call, FRUs exchanged, tests 
completed, and short ideas on how the fix was found. 
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Use the Information from the FSI to 
recheck the actions that Mere taken by the 
product CE. 
(See 'Rechecking Actions" on this page) 



If the FSI explanation and your analysis 
are different, some of the data may have 
been Interpreted Incorrectly earlier. 
Return to the product maintenance package 
using the new data. 



If the problem Information Is consistent 
and the FRUs have been exchanged, check the 
cables and boards Identified by the FSI. 



Perform the actions defined In the "Addi- 
tional Actlons/Comnents" column In the FSI 
for the FSC, before continuing any other 
actions In this SPROC section. Use the In- 
formation referenced In the FSI (EAOs, dia- 
gnostics or others) to analyze the prob- 
blem. Sometimes, a diagnostic or an EAO 
can lead you to a new error code. Use the 
new error code for the entry to the FSI for 
more fault Isolation. Return here after 
all other defined actions have been done, 
whether the problem was fixed or not. 



There are additional diagnostics available 
to test major functional areas of the 3488 
subsystem. If you did not have enough data 
to define the problem, you can run any, or 
all of these programs to assist In defining 

If you want to select these diagnostics, 
see "General Problem Definition Diagnos- 
tics", on this page. 



Complete the call. 

(See "End of Call Actions", on this page.) 



o 



o 



o 



Rechecking Actions 



Compare the FSI explanation of the problenr^ being analyzed 
with what Is known from the data collection and analysis 
done in the preceding steps. If the FSI explanation and your 
analysis vary widely, some misinterpretation of data may 
have occurred using the new data from the FSI. Return to the 
product maintenance package using the new data from the 
FSI. 

Compare the FRU list from the FSI with the FRU list 
developed by the product maintenance package. If the FRU 
lists do not match or, the product customer engineer did not 
exchange all the FRUs, exchange those FRUs that have not 
been exchanged. 

If the product maintenance package was not used, exchange 
the FRUs Identified by the FSI. 



Generai Probiem Definition Diagnostics 

The following are some general diagnostics that can be used to 
test the functional areas of the subsystem when there is not 
enough data to fully define a problem. 

• Basic control unit tests within the subsystem 

- See "Basic CU Tests" on DIAG 1 

• Basic drive tests within the subsystem 

- See the "Diagnostic Identification Table'* on DIAG 3 for 
EE40 and EEAO 

• Control unit commands: non-motion and motion including 
write and read commands from the host system 

- See IBM 3480 Online Tests (OLTs), D99-3480, for OLT 
3480A 

• Subsystem pathing assignment tests from the host system 

- See IBM 3480 Online Tests (OLTs), D99-3480, for OLT 
3480B 

• Subsystem write and read reliability tests with extended run 
times from the host system 

- See IBM 3480 Online Tests (OLTs), D99.3480, for OLT 
3480C 

• Tape interchange tests with forced error logging for sense 
definition of temporary errors, from the host system 

- See IBM 3480 Online Tests (OLTs), D99.3480, for OLT 
3480D 
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End of Caii Actions 



Failure Has Not Been Repaired 

if the failure has not been repaired, or is intermittent without a 
repair by either the product maintenance package or the support 
maintenance package, call your next level of support, then use 
the "No Trouble Found Procedures" EAD. Have a record of 
actions taken, FRUs exchanged, error codes observed, and any 
data collected during the analysis of the failure available when 
you call. If you leave the call, leave the record for follow-on 
effort 



Failure Has Been Repaired 

If the failure has been found, verify the repair by retesting using 
the program or diagnostic test that originally failed. Rerun the 
product maintenance package, 'Unit Test* option, to run the 
functional verify program. 

Record the actions taken during the call, FRUs exchanged, tests 
completed, and short Ideas on how the fix was found. 
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Supp4^rocedure A Q 
Taking a CHK1 dump 



o 



Q 



Q 



CHK1 dumps are recorded on the functional microcode diskette 
when errors are detected that are considered to t>e microcode 
related.. CHK1 dumps are not recorded for errors deemed to be 
hardware related because hardware controls may not be 
functional. The support diskette dump procedures will always 
interrogate the CHK1 dump area to determine if any valid data 
has been stored. 



ENTER TODAYS DATE 
IN FORM OF DDMMYY 
EXAMPLE: OIJANSS 



*** MAIN MENU *** 
ENTER A NUMBER 
FROM THE FOLLOWING 
LIST: 



ENTER COMMENTS: 
(49 CHAR. MAX.) 



I'SUBSYS DIAGNOSTICS 
2«SUBSYS DSPLY /ALTER 
3-SUPPORT UTILITIES 
4-END -SUPPORT CALL 



A TAPE DRIVE MUST BE 
RESERVED TO THE MD 
FOR THIS FUNCTION 



(3) 



** SUPPORT UTILITIES 
1=CU TRACE/MATCH CTL 
2«MICROPR0CESSOR CTL 
3«SUBSYSTEM DUMP 



REQUEST THE CUSTOMER 
TO VARY A DRIVE 
OFFLINE 



(3) 



SELECT 

1- CU DUMP 

2- DRIVE DUMP 



ENTER DRIVE ADDRESS 
THAT WAS VARIED 
OFFLINE 



(1) Note: 



2792.69 - ENTER THE 
CU SERIAL NUMBER 
EG: 999999 



A drive dump should NOT be taken 
without specific direction by 
your next level of support. 



OPENING CHKIDMP FILE 



o 



o 



O SupportO>ce<lure A SPQOC 100 







2742. DO YOU 
WANT TO UNLOAD THE 
•CHKIDMP* FILE? 




(YES) 



(DUMPING) 



CLOSING CHKIDMP FILE 



2749. SUBSYS DUMP.. 
COMPLETE 

# OF DUMP FILES = xx 



SELECT: 
1« CU DUMP 
2« DRIVE DUMP 



(ENTER only) 



** SUPPORT UTILITIES 
1«CU TRACE/MATCH CTL 
2=MICR0PR0CESS0R CTL 
3«SUBSYSTEM DUMP 



(ENTER only) 



1«SUBSYS DIAGNOSTICS 
2=SUBSYS DSPLY/ALTER 
3«SUPP0RT UTILITIES 
4«END -SUPPORT CALL 



3480 Ml ECA57723 

O Copyright IBM Corp. 1982. 1989 



IBM Coi)ifidentiai 



Support Procedure A SPROC 100 



o 



} 



I) 



I) 



i) 



<) 



o 
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G 



G SupporWocedure B SPQbC 110 



Taking a Concurrent Dump 

Concurrent control unit dumps are 'snapshots' of running control 
units that are taken without impact to the customer. These 
dumps are usually taken to determine the status of the control 
unit with respect to the host or the attached drives. For example, 
does a particular Interface have access to a particular drive? Or, 
what was the last operation performed with a particular dnve? 
This function is sometimes used if the problem can t>e recreated, 
but requires that the dump t>e obtained as soon as possible 
following an error. The depth of the trace tables is limited and 
other activity can cause pertinent data to be overwritten. 



ENTER TODAYS DATE 
IN FORM OF DDMMYY 
EXAMPLE: OIJANSS 



*** MAIN MENU *** 
ENTER A NUMBER 
FROM THE FOaOWING 
LIST: 



2742. DO YOU 
WANT TO UNLOAD THE 
•CHKIDMP* FILE? 



NO VALID DUMP FILE 
ON IML DISK 



ENTER COMMENTS: 
(49 CHAR. MAX.) 



1-SUBSYS DIAGNOSTICS 
2»SUBSYS DSPLY /ALTER 
3-SUPPORT UTILITIES 
4«END -SUPPORT CALL 



(NO) 



CLOSING CHKIDMP FILE 



A TAPE DRIVE MUST BE 
RESERVED TO THE MO 
FOR THIS FUNCTION 



(3) 



** SUPPORT UTILITIES 
1«CU TRACE/MATCH CTL 
2«MICR0PR0CESS0R CTL 
3»SUBSYSTEM DUMP 



** SUPPORT UTILITIES 
1«CU TRACE/MATCH CTL 
2«MICR0PR0CESS0R CTL 
3=SUBSYSTEM DUMP 



(ENTER only) 



I'SUBSYS DIAGNOSTICS 
2»SUBSYS DSPLY /ALTER 
3»SUPP0RT UTILITIES 
4«END -SUPPORT CALL 



DO YOU WANT TO DUMP 
THE CONTROL UNIT 
DATA? 



Note: If a drive problem is suspected, use 
a different drive for this function 
to avoid polluting the dump data. 



REQUEST THE CUSTOMER 
TO VARY A DRIVE 
OFFLINE 



(3) 



SELECT 

1» CU DUMP 

2= DRIVE DUMP 



(YES) 



(DUMPING) 



ENTER DRIVE ADDRESS 
THAT WAS VARIED 
OFFLINE 



(1) Note: 



2702.89 - ENTER THE 
CU SERIAL NUMBER 

EG: eeeeee 



A drive dump should NOT be taken 
without specific direction by 
your next level of support. 



2749. SUBSYS DUMP.. 
COMPLETE 

# OF DUMP FILES = xx 



OPENING CHKIDMP FILE 



SELECT: 
1« CU DUMP 
2« DRIVE DUMP 



(ENTER only) 
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Taking a Non-Concurrent Dump 






O 



O 



o 



o 



o 
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Non-concurrent control unit dumps are taken to preserve the 
contents of control storage following errors that stop the control 
unit clocks. The data is 'clocked' out of the control unit using the 
Maintenance Device (MD) and as a result, Is slightly slower than 
a concurrent dump. 



*** WARNING *** 
VERIFY THAT THE CU 
IS OFFLINE 
(ENTER « START OIAG) 



*** MAIN MENU *** 
ENTER A NUMBER 
FROM THE FOLLOWING 
LIST: 



2792.89 - ENTER THE 
CU SERIAL NUMBER 

EG: eeeeee 



1«SUBSYS DIAGNOSTICS 
2-SUBSYS DSPLY/ALTER 
3-SUPPORT UTILITIES 
4«END -SUPPORT CALL 



ENTER TODAYS DATE 
IN FORM OF DDMMYY 
EXAMPLE: OIJANSS 



(3) 



** SUPPORT UTILITIES 
1=CU TRACE/MATCH CTL 
2«MICR0PR0CESS0R CTL 
3«SUBSYSTEM DUMP 



ENTER COMMENTS: 
(49 CHAR. MAX.) 



(3) 



SELECT 
1« CU DUMP 
2» DRIVE DUMP 



(I) Note: 



(DUMPING) 



CONCURRENT DUMP 
NOT AVAILABLE! 



A drive dump should NOT be taken 
without specific direction by 
your next level of support. 



2748. SUBSYS DUMP.. 
COMPLETE 

# OF DUMP FILES = xx 



DO YOU WISH TO FORCE 
A NON-CONCURRENT 
DUMP? 



(YES) 



** SUPPORT UTILITIES 
1«CU TRACE/MATCH CTL 
2=MICR0PR0CESS0R CTL 
3=SUBSYSTEM DUMP 



(ENTER only) 



1«SUBSYS DIAGNOSTICS 
2«SUBSYS DSPLY/ALTER 
3»SUPP0RT UTILITIES 
4«END -SUPPORT CALL 



SELECT: 
1« CU DUMP 
2= DRIVE DUMP 



(ENTER only) 
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Supp^Procedure D O O 

Setting Error Match Codes and Trace Conditions 



*** MAIN MENU *** 
ENTER A NUMBER 
FROM THE FOLLOWING 
LIST: 



1-SUBSYS DIAGNOSTICS 
2«SUBSYS DSPLY/ALTER 
3»SUPP0RT UTILITIES 
4«END -SUPPORT CALL 



(3) 



** SUPPORT UTILITIES 
1«CU TRACE/MATCH CTL 
2-MICROPROCESSOR CTL 
3-SUBSYSTEM DUMP 



(1) 



** CU TRACE/MATCH 
-READING: 
ERROR MATCH CODE 



** TRACE MATCH MENU 
— ENTER A NUMBER 
FROM THE FOLLOWING 
LIST: 



o 



I'ERROR MATCH CNTRL 
2«TRACE CONDITIONS 
3«UC0DE CONTROL 
4«M0NIT0R 6»RESET 



(1) 



**ENTER: 

ERROR MATCH VALUE (S) 
xxxx xxxx xxxx 



ENTER: 

IGNORE MASK VALUE(S) 
xxxx xxxx xxxx 



-MATCH CODE (1) 
..WANT TO LIMIT THIS 
MATCH COMPARE TO 
A SINGLE DRIVE? 



(NO) 



SELECT MATCH ACTION 
1«WRITE D6HEL0 LOG 
2«WRITE DGOVLY LOG 
3»ST0P TRACE 



4«RESET MATCH CODE 
5«FC0DE HANG (7091) 
6=N0TIFY MD (STS 5B) 
7'FORCE CHKl DUMP 







Note: The first error code that you wish to 
match is entered in the first group 
of xxxx's. The second error code in 
the second group, and so on. 

Note: If an exact match with the error code 
is required, the ignore value should 
be set to 6696. 

An example of 'Ignore Mask' usage to 
establish a range of match values 
would be to set an error match of 1234. 
If an ignore mask of 6667 is also set, 
the match will occur on all values 
from 1236 to 1237. Again, the first 
group of xxxx's is for the first error 
match code, the second for the second 
error match code, and so on. 



Note: Option '4' will allow the error code 
match to occur only once and then the 
match code will be reset. This prevents 
multiple imatch actions from occurring. 

Option '7' will cause the selected error 
code to be treated as a recoverable CHKl. 
This allo^ws the control unit 
to log the data to the functional diskette 
for later retrieval. 

The preceding two screens will be 
presented for each error match code 
entered. This will allow different match 
actions for each error, if required. 
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I'ERROR MATCH CNTRL 
2=TRACE OPTIONS 
3=UC0DE CONTROL 
4=M0NIT0R 6=RESET 



(2) 



Note: The following trace options will be set 
according to the trace conditions 
requested by the additional actions 
section of the FSI or as directed by 
your next level of support. 



SELECT FOR TRACE: 
I'MODULE ACTIVITY 
2«DRIVE ACTIVITY 



3=CHANNEL ACTIVITY — (3)— i 



(2)- 



(ENTER only) 



1=ERR0R MATCH CNTRL 
2«TRACE OPTIONS 
3«UC0DE CONTROL 
4=M0NIT0R 6=RESET 



-DO YOU 
WANT TO TRACE 
LEVEL 7 ACTIVITY? 



-(YES/NO)- 



-00 YOU 

WANT TO TRACE 

A SINGLE DRIVE? 



-(NO)- 



(ENTER only) 



** SUPPORT UTILITIES 
1»CU TRACE/MATCH CTL 
2=MICR0PR0CESS0R CTL 
3=SUBSYSTEM DUMP 



(ENTER only) 



I'SUBSYS DIAGNOSTICS 
2=SUBSYS DSPLY/ALTER 
3«SUPP0RT UTILITIES 
4=END -SUPPORT CALL 
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This procedure is used whenever an error in the MD microcode is suspected. The 
procedure causes a unique label to be entered In the MD trace table (PELOG) and the 
table is then written to the MD diskette. After performing the procedure, the next level of 
support should be contacted to determine the next course of action. The diskette may 
need to be forwarded to engineering for further analysis of the trace table. 

Note: The error code can only be generated when running the MD and may not relate to 
any customer problems. 

Procedure £ 

1. Press the RESET button on the MD. 

2. When the MAIN MENU appears on the MD keyboard/display, remove the diskette 
from the MD. 

3. Call your next level of support for further instructions. 
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The support plan provides SRs with a support diskette and 
documentation that can be used to isolate difficult or 
intermittent subsystem problems. 

The support diskette gives SRs the ability to select and run 
specific diagnostics or utilities. The support documentation 
provides maintenance information beyond the scope of MAPs 
and procedures used by product SRs. 

Note: The MD displays in the following diagrams may not be 
the same as the actual MD displays. 

Support Diskette 

The support diskette supplies the following facilities: 

• Subsystem diagnostics 

• Subsystem display and alter programs 

• Support utility programs. 

The subsystem diagnostics are explained in the DIAG section of 
the maintenance information. This SDISK section explains the 
subsystem display and alter programs and the support utility 
programs. 

You can perform two classes of maintenance with the support 
diskette: 

• Concurrent maintenance. This class of maintenance lets a 
customer run jobs on all of the subsystem except on the 
drive you are troubleshooting. Subsystem performance may 
be slightly degraded. 

• Non-concurrent maintenance. The subsystem is not 
available for customer use. 

Subsystem Display and Alter Programs 

The subsystem display and alter programs perform as a service 
panel. They permit you to: 

Display the subsystem configuration. 

Display and alter various storages in the subsystem. 

Display and alter various registers in the subsystem. 

The PF key causes the current program to stop running and 
returns to the 'MAIN MENU'. 

Null (pressing the enter key only) causes the current 
operation to stop and returns to the preceding menu, or to 
what is defined on the MD screen. 



Support Utilities Programs 

The support utilities programs permit you to: 

• Perform a microcode trace 

• Operate the microprocessor in the control unit 

• Dump data from the control unit and the drives. 

Loading The Support Diskette 

To load the support programs, insert the support diskette into 
the maintenance device and press the IPL key. The MD then 
performs an initial program load (IPL) to load the support 
programs. When the initial program load (IPL) is complete, the 
following screen displays: 



3^80 SUPPORT DSKT 
DISKETTE PN= 4770121 
DISKETTE EC= xxxxxxx 
CUO= xxxxx CU1=xxxxx 



This screen provides the part number and EC level of the 
diskette and the serial numbers of the subsystem control units. 

Press ENTER: The following screen displays: 



-WARNING- 




YOU MAY DESTROY 


NEW 


DISKETTES IF THEY ARE| 


INSERTED 





This warning indicates that when a diskette is IPL'ed and being 
used, you cannot remove this diskette and insert another 
diskette and continue without IPLing the MD. 

Press ENTER: 



ALWAYS IPL THE MD 
WHEN CHANGING 3^80 
MD DISKETTES 



This screen is a reminder to IPL the last diskette inserted into 
the MD. 



Press ENTER: The following screen displays: 



"-- MAIN 


MENU "-- 


ENTER A 


NUMBER 


FROM THE 


FOLLOWING 


LIST : 





This is the Main Menu title screen. If you know the menu 
selection, you can enter it via this screen. If you do not know 
the selection, 

Press ENTER: The following selection screen displays: 



1 = 


=SUBSYS 


DIAGNOSTICS 


2 = 


=SUBSYS 


DSPLY/ALTER 


3- 


=SUPP0R1 


' UTILITIES 


k-- 


=END -SUPPORT CALL 



You can select the major support programs from this screen. 

Some support diagnostic routines are non-concurrent. If 
possible, all other troubleshooting procedures should be 
performed before taking the subsystem away from the 
customer. 

The diagnostics are defined in the Diagnostic Procedures (DIAG) 
section of the Ml. Support utilities and subsystem display/alter 
selections are explained in this section. Registers displayed by 
the support programs and diagnostic routines, which are useful 
for isolating hardware failures, are explained in the Data Fields 
(DF) section of the Ml. 

Support Diskette Procedures Description 

• An overview flow chart is provided for the Main Menu 
selection. 

• The flow for each procedure begins at the selection screen 
that displays after the Main Menu selection has been 
entered. 

• Blocks represent MD display output. 

• All charts start at 'MAIN MENU'. 

• MD display information screens are included only if they 
contain information needed to use the procedure. 

• Pressing the PF key causes the current operation to stop 
and returns to the 'MAIN MENU'. 
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Subsystem Display/Alter 
Display Subsystem Conflguration 
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The following procedure is used to display the subsystem 
configuration: 

1. Insert and IPL the support diskette. 

2. Press ENTER until the main menu selection screen displays. 

3. Enter a 2 (SUBSYS DSPLY/ALTER). 

4. Enter a 1 (SUBS CONFIG. DSPLY) from the Display/Alter 
menu screen. 

Subsystem Component Descriptions 

Control Unit and drive description display Q : 

3480 MODEL - Control Unit model number - Defined by 
switches on the device adapter card (01A-A1O2). 

SN - Control Unit unit serial number. 

CUID - Setting of the CU0/CU1 switch on the control unit 
operator panel. 

DRIVE MODEL - Drive model number - Defined by switches 
on the device adapter card (01A-A1O2). 

CUS - Defines the number of control units in the subsystem. 

CHAN - Defines the number of channel adapters and their 
locations (A, B , C, D ). 

Microcode description display 0: 

UCODE PN - Identifies the part number of the fijnctional 
microcode currently loaded in the control unit. 

UCODE EC - Identifies the EC level of the functional 
microcode currently loaded in the control unit. 

COMPOSITE LVL - DeHnes the linked composite of the 
functional microcode currently loaded in the control unit. 

Display options display Q: 

PASSWORDS - Unique passwords assigned by the host 
system for specified drives. 

PATH GROUPS - Unique path IDs assigned by the host 
system for specified channel adapters. 



Go to DIAG 1 to 
run diagnostics 



Theory Only -- The MO displays 
in this diagram may not be the 
same as actual hO displays. 



**" MAIN MENU *** 
ENTER A NUMBER 
FROM THE FOLLOWING 
LIST: 



l«SUBSYS DIAGNOSTICS 
2«SUBSYS OSPLY/ALTER 
3-SUPPORT UTILITIES 
^«END -SUPPORT CALL 




O 



Go to SOiSK 1 



**SUBSYS DSPLY/ALTER 
]*SUBS CONFIG. DSPLY 
2-STORAGE DSPLY/ALT 
3=REGISTER DSP/ALT 




Go to SDISK 1 



ENTER CU AND CHANNEL 
ADAPTER ID. 



(REF) 



OA THRU OD - CUO 
ADAPTER A THRU D 

lA THRU ID - CUl 
ADAPTER A THRU D 



3^80 MODEL XXX 

SN xxxxx CUID X 

DRIVE MODEL xxx 

xCUS xCHAN X 




UCODE PN xxxxxxx 
UCODE EC xxxxxxx-x 
COMPOSITE LVL XX. XX 



B 



YES 



DISPLAY OPTIONS 

1 - PASSWORDS 

2 - PATH GROUPS 

3 « DRIVE ADDRESSES 



NO 



Select ion 




DISPLAY OF 

I ML DISK 

DATA 



DRIVE ADDRESS NEEDED: 
ENTER VALUE BETWEEN 
AND F. 



DISPLAY DRIVE 
LOGICAL AND 
PHYSICAL 
ADDRESSES 
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Subsystem Display /Alter 
Storage Display /Alter Diagram 
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Theory Only -~ The MD displays 
in this diagram may not be the 
same as actual MD displays. 



-- MAIN MENU -- 
ENTER A NUMBER 
FROM THE FOLLOWING 
LIST: 



1=SUBSYS DIAGNOSTICS 
2=SUBSYS DSPLY/ALTER 
3=SUPP0RT UTILITIES 
4=END -SUPPORT CALL 



(2) 



r 



(5) 



""SUBSYS DSPLY/ALTER 
1=SUBS CONFIG. DSPLY 
2=ST0RAGE DSPLY/ALT 
3=REGISTER DSP/ALT 



(2) 



SELECT: 

1=CU TBLS 2=CU STG 
3=CHNL RAM 4=STS STG 
5=DR STG 



ENTER DRIVE ADDRESS 
AS X 



(2). 
(3)- 



SELECT OPTIONS: 
1=DISPLAY 
2=ALTER 
3=CANCEL 



(1) 



ENTER NAME OF TABLE 
OR LOG YOU WISH TO 
DISPLAY OR TO CANCEL. 
ENTER (ONLY) 



ENTER START ADDRESS 
AS XXXX 



xxxx yyyy yyyy yyyy 
XXXX yyyy yyyy yyyy 
xxxx yyyy yyyy yyyy 
xxxx yyyy yyyy yyyy 



xxxx yyyy yyyy yyyy 
xxxx yyyy yyyy yyyy 
xxxx yyyy yyyy yyyy 
xxxx yyyy yyyy yyyy 



(2) 



ENTER START ADDRESS 
AS XXXXX 



(1) 



ENTER START ADDRESS 
AS XXXXX 



ALTER CONTROL STORE 
STARTING ADR = XXXXX 
xxxx xxxx xxxx xxxx 



XXXXX yyyy yyyy yyyy 
XXXXX yyyy yyyy yyyy 
XXXXX yyyy yyyy yyyy 
XXXXX yyyy yyyy yyyy 



Channel RAM Display 
See page SDISK 1 



Status Store Display 
See page SDISK 1 
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Subsystem Display/Alter (Continued) 
Storage Display/Alter 

The following procedure is used to display or alter subsystem 
storage, tables, and logs with the maintenance device: 

1. Insert and IPL the support diskette. 

2. Press ENTER until the main menu selection screen displays. 

3. Enter a 2 (SUBSYS DSPLY/ALTER). 

4. Enter a 2 (STORAGE DSPLY/ALT) from the Display/Alter 
menu screen. 

5. SELECT one of the following: 

1 = CU TBLS - Control unit tables 

2 = CU STG - Control unit storage 

(Control Storage) 

3 = CHNL RAM - Channel buffer 

4 = STS STG - Status storage 

5 = DR STG - Drive storage 

Note: Display functions can be performed concurrently with 
customer operations. Alter functions are non-concurrent and are 
allowed only if the control unit microprocessor is stopped. You 
must vary all channel paths offline in the controlling computer 
operating system and take the control unit offline before 
performing any alter function. 

Control Unit Tables 

To display control unit tables: 

1. Enter a 1 (CU TBLS) when the selection screen Q displays. 

2. Enter the acronym for the table you want to display Qj . For 
example, enter CST to display the Control Status Table. The 
table displays Q in the following format: 

a. The x's represent the address of the data. 

b. The y's represent the data beginning at the xxxx 
address. 

Note: Refer to the Data Fields (DF) registers section of the 
Ml for a description of the table cJata. 

3. Press ENTER to display the next four address locations. 

To exit from a table display, press the maintenance device RET 
(Return) key. The ENTER NAME OF TABLE Q screen displays. 
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Control Unit Control Storage 

The subsystem display/alter function allows you to display and 
alter control storage for trouble analysis. This function is 
particularly helpful when trying to isolate intermittent problems 
or problems that are difficult to define. 

Display Control Storage 

To display control storage: 

1. Enter a 2 (CU STG) when the selection screen Q displays. 

2. Enter a 1 (DISPLAY) when the select option screen Q 
displays. 

3. Enter the address of the first storage location (START 
ADDRESS) that you want to display Q| . Control storage 
displays Q in the following format: 

a. The x's represent the address of the data. 

b. The y's represent the data beginning at the xxxx 
address. 

To exit from display mode, press the maintenance device RET 
(Return) key. The SELECT OPTION screen displays. 

Alter Control Storage 

Warning: Altering control storage overlays subsystem 
microcode. The subsystem must be offline before using the 
ALTER function and an IML must be performed again before it is 
returned to the customer. 



To alter control storage: 

1. Enter a 2 (CU STG) when the selection screen Q displays. 

2. Enter a 2 (ALTER) when the select option screen Q 
displays. 

3. Enter the address of the first storage location (START 
ADDRESS) that you want to change Q . 



4. When the ALTER CONTROL STORE screen Q displays, use 
the MD space key to move the cursor under the byte to be 
altered. Input new data. 

Note: Do not press the ENTER key until all data for the 
screen has been entered. 

To exit from alter mode, press the maintenance device RET 
(Return) key. The SELECT OPTION screen displays. 

Drive Control Storage 

The subsystem display/alter function allows you to display drive 
control storage for trouble analysis. 

Display Control Storage 

To display control storage: 

1. Enter a 5 (DR STG) when the selection screen Q displays. 

2. Enter a drive address when screen Q displays. 

3. Enter the address of the first storage location (START 
ADDRESS) that you want to display DJI . Control storage 
displays Q] In the following format: 

a. The x's represent the address of the data. 

b. The y's represent the data beginning at the xxxx 
address. 

To exit from display mode, press the maintenance device RET 
(Return) key. The SELECT OPTION screen displays. 

Note: You cannot alter drive control storage. 
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Subsystem Display/Alter (Continued) 
Channel RAM Display Diagram 
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Theory Only — The MD displays 
in this diagram may not be the 
same as actual MD displays. 



**♦ MAIN MENU **• 
ENTER A NUMBER 
FROM THE FOLLOWING 
LIST: 



1-SUBSYS DIAGNOSTICS 
2«SUBSYS DSPLY/ALTER 
3-SUPPORT UTILITIES 
4 -END -SUPPORT CALL 



(2) 



**SUBSYS DIAGNOSTICS 
1«SUBS CONFIG. DSPLY 
2«ST0RAGE DSPLY/ALT 
3-REGISTER DSP/ALT 



(2) 



SELECT: 
1*CU TBLS 2> 
3-CHNL RAM 4« 
5«DR ST6 



CU STG 
STS STG 



(3) 



DO YOU WANT TO 
DISPLAY ANOTHER CHAN 
ADAPTER? 



(NO) 



ENTER CHANNEL: 
ADAPTER ID. 



DISPLAY OPTIONS: 
G-NONE 3-BUFFER 
1-DEVICE 4-ALL 
2-CHANNEL 



"T 1 1 T" 

J0) (1) (2) (3^ 



DEVICE CONDITION 

XX XX XX XX XX XX XX 
XX XX XX XX XX XX XX 
XX XX 



(YES) 



Return to 

SELECT 

screen 



Return to 
ENTER 
CHANNEL 
screen 

SKSssacva 



CHANNEL ADAPTER DATA 

XX XX XX XX XX XX XX 
XX XX XX XX XX XX XX 
XX XX 



BUFFER PAGE 

XX XX XX XX XX XX XX 
XX XX XX XX XX XX XX 
XX XX 



DEVICE STATUS 

XX XX XX XX XX XX XX 
XX XX XX XX XX XX XX 
XX XX 



BUFFER PAGE 1 

XX XX XX XX XX XX XX 
XX XX XX XX XX XX XX 
XX XX 



DEVICE COMM.AND 

XX XX XX XX XX XX XX 
XX XX XX XX XX XX XX 
XX XX 



BUFFER PAGE 2 

XX XX XX XX XX XX XX 
XX XX XX XX XX XX XX 
XX XX 



BUFFER PAGE 3 

XX XX XX XX XX XX XX 
XX XX XX XX XX XX XX 
XX XX 
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Subsystem Display/Alter (Continued) 
Channel RAM Display 

The following procedure Is used to display channel buffer data: 

1. Insert and IPL the support diskette. 

2. Press ENTER until the main menu selection screen displays. 

3. Enter a 2 (SUBSYS DSPLY/ALTER). 

4. Enter a 2 (STORAGE DSPLY/ALT) from the Display/Alter 
menu screen. 

5. Entera3(CHNLRAM). 

6. Enter the channel adapter ID (A, B, C, or D). 

7. Select one of the following DISPLAY OPTIONS: 

- NONE 

1 - DEVICE 

2 - CHANNEL 

3 - BUFFER 

4 -ALL 

Note: One entry is used for each device starting with device 0. 
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Subsystem Display/Alter (Continued) 
Status Store Display Diagram 
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Theory Only — The MD displays 
in this diagram may not be the 
same as actual MD displays. 



*** MAIN MENU *** 
ENTER A NUMBER 
FROM THE FOLLOWING 
LIST: 



1=SUBSYS DIAGNOSTICS 
2=SUBSYS DSPLY/ALTER 
3=SUPP0RT UTILITIES 
4=END -SUPPORT CALL 



(2) 



**SUBSYS DSPLY/ALTER 
1=SUBS CONFIG. DSPLY 
2=ST0RAGE DSPLY/ALT 
3=REGISTER DSP/ALT 



(2) 



SELECT: 

1=CU TBLS 2=CU STG 
3=CHNL RAM 4=STS STG 
5=DR STG 



(4)- 



0=QUIT 

1=DEVICE DATA 
2=INTERFACE DATA 
3=CHECK1 DATA 



4=MESSAGE BUFFER 
5=MESSAGE BUFFER I 
6=ALL SS IN HEX FORM 



DISPLAY OPTIONS 
0=N0NE 3-ERRORS 
1=DEYICE 4=BUFF0 
2--ASSIGN 



— I 1 1 — I — r 

(REF)(1) (2) (?) (4) 



(ENTER)- 



DEVICE ASSIGNMENTS 

XX XX XX XX XX XX XX 
XX XX XX XX XX XX XX 
XX XX 



B 



INTFC ASSIGNMENTS 
CHAN A B C D SER 
C 
C I 



DEVICE STATUS 

XX XX XX XX XX XX XX 
XX XX XX XX XX XX XX 
XX XX 



Q 



DEVICE ASSIGN MASK 

XX XX XX XX XX XX XX 
XX XX XX XX XX XX XX 
XX XX 



DEVICE PROGRAM FLAGS 

XX XX XX XX XX XX XX 
XX XX XX XX XX XX XX 
XX XX 



\' 


/ \ •/ 


















B 






a 




ERROR CODES 

XXXXXXXXXX 




X X X X 

X X X X 
X X X X 

X X X X 
X X X X 

X X X X 
X X X X 

X X X X 
X X X X 

X X X X 
X X X X 

GO GO 00 en 












98 XX XX XX XX XX xx 
9E XX XX XX XX XX xx 
A4 XX XX XX XX XX xx 
AA XX XX XX XX XX xx 










BO XX XX XX XX XX XX 
B6 XX XX XX XX XX xx 
BC XX XX XX XX 



5=BUFF1 
6=HEX ALL 



(5) 



Q 








CO XX 


XX 


XX XX 


XX 


XX 


C6 XX 


XX 


XX XX 


XX 


XX 


CC XX 


XX 


XX XX 


XX 


XX 


D2 XX 


XX 


XX XX 


XX 


XX 


DB XX 


XX 


XX XX 


XX 


XX 


DE XX 


XX 


XX XX 


XX 


XX 


E4 XX 


XX 


XX XX 


XX 


XX 


EA XX 


XX 


XX XX 


XX 


XX 


F0 XX 


XX 


XX XX 


XX 


XX 


F6 XX 


XX 


XX XX 


XX 


XX 


FC XX 


XX 


XX XX 







(6) 














11 








00 


XX 


XX 


XX XX 


XX 


XX 


06 


XX 


XX 


XX XX 


XX 


XX 


OC 


XX 


XX 


XX X 






12 


XX 


XX 


XX XX 


XX 


XX 



00 Through FF 



FO XX XX XX X 

F6 XX XX XX XX XX xx 
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Subsystem Display/Alter (Continued) 
Status Store Display 

The Status Store selection is used to display the status of the 
subsystem. 

The following procedure is used to display status storage data; 

1 . Insert and IPL the support diskette. 

2. Press ENTER until the nnain menu selection screen displays. 

3. Enter a 2 (SUBSYS DSPLY/ALTER). 

4. Enter a 2 (STORAGE DSPLY/ALT) from the Display/Alter 
menu screen. 

5. Enter a4{STSSTG). 

6. Select one of the following DISPLAY OPTIONS; 

= NONE 

1 = DEVICE 

2 = ASSIGN 

3 = ERRORS 

4 = BUFFO 

Note: Status Store Is initialized to: 

Device Assignment = X'OO' 

Device Status = X'OE' 

Device Assignment l^ask = X'FF' 

Device Program Flags = X'OO' 



Device Assignments 

One device assignment entry for each device starting with device 
OD: 



80 
40 
20 
10 
08 
04 
02 
01 



^ Control Unit 0. 

= Control Unit 0. 

= Control UnltO. 

= Control Unit 0, 

= Control Unit 1, 

= Control Unit 1. 

= Control Unit 1, 

= Control Unit 1, 



Adapter A 
Adapter B 
Adapter C 
Adapter D 
Adapter A 
Adapter B 
Adapter C 
Adapter D 



Device Status 



One device status entry for each device starting with device 

B 

Bit = Deferred unit check 

Bit 1 = Not file protect 

Bit 2 = Buffer assigned to control unit 

Bit 3 = Buffer assigned to control unit 1 

Bit 4 = Buffer write 

Bits = Buffer full/backward 

Bite = Buffer empty 

Bit 7 = Device ready 



Device Assignment Mas/c 

One device assignment mask entry for each device starting with 
device Qj ; 



80 
40 
20 
10 
08 
04 
02 
01 



= Control UnitO. 
= Control Unit 0. 
= Control UnitO. 
= Control UnltO. 
= Control Unit 1, 
= Control Unit 1. 
= Control Unit 1. 
= Control Unit 1. 



Adapter A 
Adapter B 
Adapter C 
Adapter D 
Adapter A 
Adapter B 
Adapter C 
Adapter D 



Device Program Flags 

One device program flag entry for each device starting with 
device Q : 

80 = Local system reset 

40 - Remote system reset 

30 = CMP device deadlock state 

20 = CUO Cf^P device Interlock 

10 = CU1 CMP device interlock 

08 = All channel paths assigned 

04 = Device at BOT 

02 = Initial extended contingent connection 

01 = Give busy for extended contingent connection 
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Interface Assignments 

An 'X' identifies which channel the control unit is using and 
whether it is assigned the serial bus Qj . 

Error Codes 

This is the error code of the last recovered Check 1 error 

Buffer 

This display contains control unit to control unit messages. 
Control unit 1 In write mode and control unit in read mode Q . 

Buffer 1 

This display contains control unit to control unit messages. 
Control unit in write mode and control unit 1 in read mode Q . 

Hex All 

This selection provides a dump of all Status Store information 
(address 00 through FF) Q . 
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Subsystem Display/Alter (Continued) 
Register Display/Alter Diagram 
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Theory Only -- The MD displays 
in this diagram may not be the 
same as actual MD displays. 



O 



'■•'■'- MAIN MENU ■'•■•• 
ENTER A NUMBER FROM 
THE FOLLOWING 
LIST: 



27100. ""00 YOU 
WANT TO DISPLAY 
THE ERROR REG'S? 



Q 



1=SUBSYS DIAGNOSTICS 
2=SUBSrS DSPLY/ALTER 
3=SUPP0RT UTILITIES 
^=END -SUPPORT CALL 



(YES)J 



L(NO) 



CER=xx WSE=xx RSR=xx 
RER=xx DSE=xx PER=xx 
ERA=xx ERB=xx MTI=xx 



(2) 



"'••• SUBSYS- DSPY/ALTER 
1=SUBS CONFIG. DSPLY 
2=ST0RAGE DSPLY/ALT 
3=REGISTER DSP/AlT 



BCSE0=xx 
BCSEl=xx 
BCSE2=xx 
BCSE3=xx 



B0SEO=xx 
BDSEl=xx 
BDSE2=xx 
BDSE3=xx 



(3) 



SELECT: 

1= CU XKS 2= CU LSR 

3= OR XRS ^= DR LSR 

5= CU SCAN RINGS 



5) |(1) 1(2) |(3,^) 



DO YOU WANT TO READ 
THE REGS AGAIN? 



:yes) 







El 




ENTER XR YOU WISH 
TO READ OR WRITE 
OR CHAN FOR CHAN REG 
OR NULL TO QUIT 


(REF) 


USE XR NAMES SUCH AS 
"PER" OR "BOSE". 












ENTER I BYTE OF DATA 
TO WRITE THE XR 
OR PRESS ENTER ONLY 
TO READ 





(NO) 



Return to 
SELECT screen 







S718.02 THE MP IS 
RUNNING! ! CAN I STOP 
IT NOW? 



(YES) 



00 xxxxxxxx xxxxxxxx 

01 xxxxxxxx xxxxxxxx 

02 xxxxxxxx xxxxxxxx 

03 xxxxxxxx xxxxxxxx 



Contro I un i t 

local storage regs 

0^ through OB 



OC xxxxxxxx xxxxxxxx 

00 xxxxxxxx xxxxxxxx 

OE xxxxxxxx xxxxxxxx 

OF xxxxxxxx xxxxxxxx 








(5) 



Contro 1 un i t 

scan r i ngs 

See page SDISK 1 



Return to 
SELECT screen 



Return to 
SELECT screen 



(3. M 



ENTER DRIVE ADDRESS 
AS X 



B 



(3) 



(M 



DRIVE LSR PAGE yy 
xxxx xxxx xxxx xxxx 



Drive local storage 
register pages 00-OF 



DRIVE XR CONTENTS: 
X01=yy X02=yy X03=yy 
XO^=yy X05=yy X06=yy 
X07=yy X08=yy X09=yy 



X10=yy XI 1=yy X20=yy 

X21=yy X22=yy X23=yy 

X2^=yy X25=yy X26=yy 

X27=yy X30=yy X31=yy 



Return to 
SELECT screen 
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Register Display/ Alter 



The register display/alter routine lets you display or alter 
selected subsystem registers and to display the control unit scan 
rings. 

Note: When the alter external register function is 
used, a subsystem reset is needed before the subsystem 
can be returned to the customer. 

The following procedure is used to display control unit external 
registers: 

1. Insert and IPL the support diskette. 

2. Press ENTER until the main menu selection screen displays. 

3. Enter a 2 (SUBSYS DSPLY/ALTER). 

4. Enter a 3 (REGISTER DSP/ALT) from the Display/Alter 
menu screen. 

5. Select one of the following Q: 

1 = CD XRS - Control Unit External 

Registers 

2 = CU LSR - Control Unit Local Storage 

Registers 

3 = DR XRS - Drive External Registers 

4 - DR LSR - Drive Local Storage 

Registers 

5 = CU SCAN RINGS - Control Unit Scan 

Register 

The DF (Data Fields and Registers) section of the Ml defines the 
registers that are useful when troubleshooting subsystem 
failures. 



Reference Screen 

The reference screen Q is obtained by pressing the MD 
keyboard/display REF key. The screen is used for prompting 
and to ensure that correctly formatted data is entered. 

Note: See the DF section of the Ml for XR names, 
pages, and addresses. 

Reset Control Unit 

The control unit can be reset by answering yes to the question 
displayed on this screen Q: 

YES - Resets the control unit and forces a return to the 
SELECT screen. 

NO - Forces a return to the SELECT screen. 
Display Drive LSRs and XRs 

Before you can display drive XRs Q or LSRs 0, the functional 
microcode must be running and the drive must be available to 
the MD (not assigned to a host processor). 

Notes: 

1. See the DF section for definitions of pertinent drive XR bits. 

2. Unless indicated in a specific diagnostic, the contents of the 
external registers may be different from the original 
diagnostic display. 



Error Registers 

Error register definitions Q: 

CER = Channel Error Register 

RER = Read Error Register 

ERA = Error Register A 

WSE = Write Status Error 

DSE = Device Status Error 

ERB = Error Register B 

RSR = Read Status Register 

PER = Processor Error Register 

MTI = Maintenance Tag In 

BCSE = Buffer Channel Status Error Register 

BDSE - Buffer Device Status Error Register 

Register data fields are defined in the Data Fields (DF) register 
section of the Ml. 
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Subsystem Display/Alter (Continued) 
Control Unit Scan Rings Diagram 
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Theory 


Only -- 


The 


MD d 


isp 


ays 


in this 


d i agram ma 


y not 


be 


the 


same as 


actual 


MD 


d i sp 1 


ays 





""" MAIN MENU '-- 
ENTER A NUMBER 
FROM THE FOLLOWING 
LIST: 



1=SUBSYS DIAGNOSTICS 
2=SUBSYS DSPLY/ALTER 
3=SUPP0RT UTILITIES 
4=END -SUPPORT CALL 



(2) 



"" SUBSYS DSPY/ALTER 
1=SUBS CONFIG. DSPLY 
2=ST0RAGE DSPLY/ALT 
3=REGISTER DSP/ALT 



(3) 



SELECT: 

1= CU XRS 2= CU LSR 

3= DR XRS k DR LSR 

5= CU SCAN RINGS 



(5) 



1=REGISTERS 
2=INTERRUPT 3=BUSES 
4=ERR0R 5=1 TO 4 
6=HEX 



(REF) 



(D- 
(2)- 
(3)- 
(4)- 



OPTION 1-4 DISPLAYS 
DATA INDICATED. 
OPTION 5 DISPLAYS 
DATA FROM 1 TO k 



A "." OR "?" AFTER 
AN ENTRY MEANS 
GOOD OR BAD PARITY 
WAS DETECTED 



WORD ENTRYS MAY HAVE 
TWO "." OR "?"S, 
ONE FOR EACH BYTE. 



HEX DATA IS SHOWN. . . 
WITH BIT LEFT 
JUSTIFIED IN THE 
FIRST BYTE. 



B 



I MR XX. 
PDR XX. 
JA xxxx. 
I T xxxx . 



PCR XX 
PSR XX 
PER XX 
XRA p aa 



I NL xxxxxxx 
S I L xxxxxxx 
R-H-RQ XXX 
LBM X EX X 



CILV X. 
JILV X. 
PILV X 
NLEV XX 



I NS xxxx . . XX . XX. 

REG xxxx . . XX. XX. 

JBO xxxx.. EX-Cs XX 

J-B-DL XXX CKl-A xx 



ERAB xxxx X FCKl x 

HOLD xxxx X. CK2 x 

STA XX MCK2 x 

XRE X 



U 



xxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxx 

XX 



ERA XX ERB xx 
XRAEO xxxxxxxx 
XRAE 1 xxxxxxxx 



ERAB 



xxxx 
U U 



L — For 



— ^ 



HOLD 



xxxx X 
U U 



i. 



ce CHK 1 Sync Latch 
ERB register 
ERA register 



Force CHK 1 Sync Latch (holding) 
ERAH register 



ERBH register 

The Force CHK 
set when Force 



I Sync Latch (H) is 
CHK 1 is set. It 



is used to set ERAH and ERBH. 
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Control Unit Scan Rings 



The Control Unit Scan Ring routine allows you to display 
registers, interrupts, buses and error information when a Check 
1 error condition exists. 

The following procedure is used to display control unit scan 
rings: 

1 . Insert and IPL the support diskette. 

2. Press ENTER until the main menu selection screen displays. 

3. Enter a 2 (SUBSYS DSPLY/ALTER). 

4. Enter a 3 {REGISTER DSP/ALT) from the Display/Alter 
menu screen. 

5. Enter a 5 (CU SCAN RINGS). 

6. Select one of the following: 

1 = REGISTERS 

2 = INTERRUPT 

3 = BUSES 

4 = ERROR 

5 = 1 TO 4 

6 = HEX 

Note: Scan ring data will not be valid unless a Check 
1 condition exists. 



Registers 

The following registers are displayed Q when the REGISTERS 
option is selected: 



IMR 


= Interrupt Mask Register 


PDR 


- Processor Diagnostic Register 


JA 


= Processor Address high and low 


IT 


= Interval Timers A and B 


PCR 


= Processor Control Register 


PSR 


= Processor Status Register 


PER 


- Processor Error Register 


XRA 


= External Register Address 




P = page 




aa = address 


ERA 


- Error Register A (Ck 1) 


ERB 


= Error Register B (Ck 1) 


XRAE 


= External Register Address Extended 



Note: The Data Fields (DF) section of the Ml defines 
the registers that are useful when troubleshooting 
subsystem failures. 

Interrupt 

The following interrupt information is displayed Q when the 
INTERRUPT option is selected: 

INL = Interrupt Latches 

SIL = Sample Interrupt Latches 

R-H-RQ = Return, Hold, and Request Latches 

LBM = Level Before Master Mask 

EX = Extended Operation 

CILV = Current Interrupt Level 

JILV = Pending Processor Interrupt Level 

PILE = Previous Interrupt Level 

NLEV = New Interrupt Level 



Buses 

The following bus information is displayed Q when the BUSES 
option is selected: 



INS 

REG 

JBO - 
J-B-DL 
Ex-CS ^ 
CK1-A 



Error 



Instruction register and source high/low. xx xx 

equals the location of the register (CS CS). 

Fetch Register, xx xx equals the location of the 

register (XR XR). 

Processor Bus Out 

Jump, Blowout, and Disable LSR 

Extended Operations and Cycle Steal delayed latches 

First bit on indicates that a Check 1 error latch is on. 

Second bit on indicates that multiple error latches 

are on. 



The following error information is displayed when the ERROR 
option is selected: 



ERAB 
HOLD 



STA = 

FCK1 = 
CK2 - 
MCK2 
XRE - 



Error Registers A and B 

Holding registers for ERA and ERB (ERAH and ERBH). 

Indicates the condition that caused the first check 1 

error. 

Scan only register; used to load CRR and ERR 

registers. 

Force Check 1 on 

Check 2 on 

Microprocessor Check 2 

External Register Error 



Hex Display 

A Hex display of the scan rings is provided Q when the HEX 
option is selected. 

MD Reference Key 

Provides prompting and information Q about the option screen 
selections. 
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SuDDort Utilities 
Introduction 

The following support utilities are selected from a support 
diskette utilities menu: 

• Trace/Match control 

• Microprocessor control 

• Subsystem dump. 

Trace /Match Control 

The CU Trace/ Match Control program gives you the ability to 
perform a microcode trace. It lets you stop or record specific 
error conditions and microcode data fields. The utility provides 
Ml-defined data that aids you when isolating machine 
malfunctions. Trace/match control will run in concurrent and 
non-concurrent maintenance modes; however running this 
option in concurrent mode may affect system operation. 
Cautions that must be observed when running in concurrent 
mode are noted in the Trace/Match Control Procedure Details. 

Microcode control options affect subsystem performance. All 
options except 1 , 2 and 9 are reset when exiting from the utility. 
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Microprocessor Control 

Note: The microprocessor control functions may 
cause errors at the host system. 

The support diskette contains programs that provide service 
representative panel-like functions. The following functions may 
be selected to supply microprocessor control from the MD 
keyboard/display: 



Microprocessor reset 
Microprocessor start 
Microprocessor stop 
Microprocessor instruction step 
Address compare/stop 
Force branch 
Set/reset ignore error 
Set/reset check stop 
Set/reset check 2 ^ check 1 
Reset maintenance control register. 



Subsystem Dump 

The Subsystem Dump program dumps control unit or drive data 
fields and registers from the subsystem onto the support 
diskette dump area. The dumped data will be analyzed by your 
next level of support. 

Sources of data for the control unit dump are the IML diskette 
and control store. 

Selecting CU dump will cause the MD to automatically search 
for dump files, posting information to the keyboard display. 

All dump activity is attempted in the concurrent mode 
(functional microcode running). If the functional microcode is 
not running, the MD will default to the non-concurrent mode, 
posting informational messages on the keyboard display. 

The IML diskette dump file contains information relative to 
microcode generated or recovered check 1 conditions. Generally 
speaking, it is historical data. 

Dump files taken from control unit storage are files representing 
current conditions (at time of dump). 



3480 Ml 



EC336395 



Support Utilities SDISK 140 



'■ Copyright IBM Ctxp 1984 1985 1986 



Support Utilities (Continued) 
Trace/Match Control Diagram 
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Note: See the warnings and notes on the facing page to 
review what effects this program has on the tape 
subsystem and host system before using trace/match 
control. 



(1) 



Theory Only -- The MD displays 
in this diagram may not be the 
same as actual MD displays. 



*** 


MAIN MENU *** 


ENTER 


A NUMBER 


FROM 


THE FOLLOWING 


LIST: 





CURRENT EMC = 
xxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxx 
xxxxxxxx 



1=SUBSYS DIAGNOSTICS 
2=SUBSYS DSPLY/ALTER 
3=SUPP0RT UTILITIES 
4=END -SUPPORT CALL 



(3) 



** SUPPORT UTILITIES 
1=CU TRACE/MATCH CTL 
2=MICR0PR0CESS0R CTL 
3=SUBSYSTEM DUMP 



(1) 



** CU TRACE/MATCH 
"READING: 
ERROR MATCH CODE 



** TRACE/MATCH MENU 
-- ENTER A NUMBER 
FROM THE FOLLOWING 
LIST: 



-(REF)-J 



1=ERR0R MATCH CNTRL 
2=TRACE OPTIONS 
3=UC0DE CONTROL 
4=M0NIT0R 6=RESET 



(D- 

(2)- 
K3)- 



** ENTER: 

ERROR MATCH VALUE (S) 
xxxx xxxx xxxx 



(2) 



ENTER: 

IGNORE MASK VALUE (S) 
xxxx xxxx xxxx 



SELECT FOR TRACE: 
1=M0DULE ACTIVITY 
2=DRIVE ACTIVITY 
3=CHANNEL ACTIVITY 



(D- 

(2)- 



(3) 



(4) 



** MONITOR: 
ERROR MATCH WAIT- 

PF = QUIT 



(5) 



SEE NOTE 1 



SELECT CONTROL OPTN: 
I=UCOD CKl HAN6-7002 
2=CK1 RCVRY HN6-7005 
3=N0 RD. AHEAD 



NOTE 1: All selections 
except 1, 2, and 9 are 
reset when exiting this 
utility 



-MATCH CODE (1) 
..WANT TO LIMIT THIS 
MATCH COMPARE TO 
A SINGLE DRIVE? 



(3) 



(YES)- 



** ENTER 

THE DRIVE ADDRESS: 

(0 - F) 



(NO) 



SELECT MATCH ACTION: 
1=WRITE D6HEL0 LOG 
2=WRITE D60VLY LOG 
3=ST0P TRACE 



4=RESET MATCH CODE 
5=FC0DE HANG (7001) 
6=N0TIFY MD (STS 5B) 
7=F0RCE CHKl DUMP 



(4) 



-DO YOU 

WANT TO TRACE 

LEVEL 7 ACTIVITY? 



(YES/NO)-^ 



-DO YOU 

WANT TO TRACE 

A SINGLE DRIVE? 



(YES) 




4=N0 BUFFERED WRITES 
5=N0 LOAD BALANCING 
6=N0 ERROR RECOVERY 
7=N0 RECONNECT 



8=FMT21 ON LOAD BAL. 
9=F0RCE LOGGING 
A=NO EARLY START 
B=FORCE PATHING... 



(B)- 



2730. ** ENTER 
THE DRIVE ADDRESS: 
(0 - F) 



C=N0 BLOCKID CHK-ING 

D=NO BUFF/CHAN TMOUT 

* END OF LIST * 
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Support Utilities (Continued) 
Trace/Match Control 

The Trace/ Match Control Utility Program provides prompting for 
setup data that is used to specify actions to be taken when 
selected hardware or microprogram errors occur. The match 
values can be specified for all drives connected to a control unit 
or limited to a single drive. 

After the match values and options have been specified, the MD 
monitor function can be given control. Its purpose is to wait for a 
signal from the subsystem that indicates that an error match has 
occurred. The monitor wait function can be terminated by 
pressing the PF key on the MD keyboard/display. 

A Display Error Match Code command is periodically sent to the 
functional microcode's diagnostic monitor to detect stops, hangs, 
or Check 1 errors. If one of these conditions occur, an error 
message is displayed on the MD keyboard/display. 

When a match action, control option, or trace option is asked for, 
more than one selection can be specified. The selection process 
is ended by pressing the ENTER key. 

Note: When a selection is entered on the trace/match menu, 
select for trace, select match action, or select control 
option screens, an asterisk (*) replaces the equal (-) sign 
on the Item line to indicate that the Item has been 
selected. 

The following procedure is used to run the trace/match control 
utility: 

1. Insert and I PL the support diskette. 

2. Press ENTER until the main menu selection screen displays. 

3. Enter a 3 (SUPPORT UTILITIES). 

4. Enter a 1 (CU TRACE/MATCH CTL) from the support utilities 
menu screen. 

5. Press ENTER after the CU TRACE/MATCH READINGS screen 
displays. 

6. Select one of the following from the trace/match menu 
screen: 

1 - ERROR MATCH CNTRL 

2 « TRACE OPTIONS 

3 « UCODE CONTROL 

4 «- MONITOR 
6 « RESET. 



o 



^^ 



o 



Error Match Control 



Error Match Value 

The error match value Q is compared to the current microcode 
error code (current EMC). 

Ignore Mask Value 

The Trace/Match Control Program ORs this Ignore mask value 
Q with the error code from the subsystem and the error match 
value H . As a result, any bit that is on In the ignore mask is 
treated as a don't care bit because the OR operation sets the bit 
on. If the ignore mask value is hexadecimal FFFF, a match Is 
found for any error code. 

An example of the way the Ignore mask value works is: 



Error Match Value 


D800 


Error Code Value 


D8nn 


Ignore Mask Value 


0GFF 




00FF 


ORed Value 


D8FF 




D8FF 



In the example, the two ORed values match because the OR 
function forces the low order bytes to match. Of course, you can 
set the ignore mask to any value necessary to select the group of 
error codes you want 

Select Match Action 

The Select Match Action screens Q provide the following 
selections: 

WRITE DGHELO LOG: External registers will be stored when 
an error code Is matched. 

WRITE DGOVLY LOG: The sense error history log data will 
be stored when an error code is matched. 

STOP TRACE: All tracing stops when a matching error code 
is found. 

RESET MATCH CODE: The matching "Error Match Code" 
entry will be reset after a match Is found. 

FCODE HANG: The microprocessor will hang at 7001 when 
an error is matched. See note 1. 

NOTIFY MD: The microcode alerts the MD via a present 
status order when the error code is matched. 

FORCE CHK1 DUMP: When the error code is matched, a 
CHK1 dump will be written In the logging area of the IML 
diskette. 



Trace Options 

Trace options are provided to permit tracing of the microcode 
activity if microcode problems are suspected. 



Ucode Control 



Select Control Options 

The Select Control Option screens permit selecting the following 
options Q: 

Note: Select Control Options affect control unit operations; 
therefore, all drives will also be affected. 

UCOD CK1 HANG-7002: Will not force a Check 1 error. If a 
Check 1 error occurs, It will hang at 7002. See Note 1. 

CK1 RCVRY HANG-7005: Forces a Check 1 error and will 
hang at 7005 before error recovery starts. See Note 2. 

NO RD. AHEAD: No read ahead operations will be done by 
the control unit See Note 3. 

NO BUFFERED WRITES: All write commands are interpreted 
as tape writes. See Note 3. 

NO LOAD BALANCING: This control unit will not initiate a 
Load Balance, but may receive Load Balance jobs from the 
other control unit See Note 3. 

NO ERROR RECOVERY: Error recovery operations will not 
be activated if an error is detected. See Note 4. 

NO RECONNECT: Use of the reconnect timer (PTO) is 
Inhibited. See Note 3. 

FMT21 ON LOAD BAL When the FMT21 bit is sent, the 
buffered log will be off-loaded when a drive Is load balanced 
to the other control unit 

FORCE LOGGING: Sense data is sent to the host when an 
error occurs. (See MSG 1 for turn on/off Instructions.) 

NO EARLY START: Use of the early start timer (PFD) and 
device selection over the serial interconnection is inhibited. 
See Note 3. 
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FORCE PATH IN G: This function forces the subsystem to use 
this control unit's buffer for the transfer of data to and from a 
selected drive. The MD prompts the user for the drive 
address. After the function is active, a flashing message 
appears on the MD screen. 

NO BLOCKID CHK-ING: Unit checks caused by invalid block 
IDs detected during read operations are inhibited. 

Warning: This option must never be used in concurrent 
maintenance mode because data integrity of the subsystem 
can be affected. 



• NO BUFF/CHAN TMOUT: Disables the eight second 
buffer-channel no activity microcode timer. 

Monitor 

This function monitors error match conditions that were 
previously defined in "Error Match Control." 

Reset 

This function CLEARS/RESETS all Trace Match functions that 
were previously selected. 

Notes: 

1. When an error occurs, this option will hang the entire 
subsystem (non-concurrent nnaintenance) and can hang the 
host system waiting for a response from the subsystem. 

2. An error will cause the subsystem to hang (non-concurrent 
maintenance). However, the host system will receive a 
disconnect and will continue its processing without this 
subsystem. 

3. This option can be used in concurrent maintenance mode, 
but subsystem performance for drives not under test will be 
affected. 

4. In concurrent maintenance mode, errors normally recovered 
by the subsystem will be logged by the host as permanent 
errors. Subsystem performance will not be affected, but host 
throughput will, because the host will be performing its own 
error recovery actions more frequently for errors that are 
normally handled by the subsystem. 



Note: The Error Match codes are reset when the control unit is 
IML'ed. Switching a control unit online in a dual control 
unit subsystem will cause its options to be replaced with 
the options of the online control unit 
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Support utilities (Continued) 

Trace/Match Control 

The Trace/Match Control Utility Program provides prompting for 
setup data that is used to specify actions to be taken when 
selected hardware or microprogram errors occur. The match 
values can be specified for all drives connected to a control unit 
or limited to a single drive. 

After the match values and options have been specified, the MD 
monitor function can be given control. Its purpose is to wait for a 
signal from the subsystem that indicates that an error match has 
occurred. The monitor wait function can be terminated by 
pressing the PF key on the MD keyboard/display. 

A Display Error Match Code command is periodically sent to the 
functional microcode's diagnostic monitor to detect stops, hangs, 
or Check 1 errors. If one of these conditions occur, an error 
message is displayed on the MD keyboard/display. 

When a match action, control option, or trace option is asked for, 
more than one selection can be specified. The selection process 
is ended by pressing the ENTER key. 

Note: When a selection is entered on the trace/match 
menu, select for trace, select match action, or select 
control option screens, an asterisk (*) replaces the equal 
(=) sign on the item line to indicate that the item has 
been selected. 

The following procedure is used to run the trace/match control 
utility: 

1. Insert and IPL the support diskette. 

2. Press ENTER until the main menu selection screen displays. 

3. Enter a 3 (SUPPORT UTILITIES). 

4. Enter a 1 (CU TRACE/MATCH CTL) from the support utilities 
menu screen. 

5. Press ENTER after the CU TRACE/MATCH READINGS screen 
displays. 

6. Select one of the following from the trace/match menu 
screen: 

1 = ERROR MATCH CNTRL 

2 = TRACE OPTIONS 

3 = UCODE CONTROL 

4 = MONITOR 
6 = RESET. 

Note: The Error Match codes are reset when the control 
unit is IML'ed. Switching a control unit online in a dual 
control unit subsystem will cause its options to be 
replaced with the options of the online control unit. 



Error Match Control 
Error Match Value 

The error match value Q is compared to the current microcode 
error code (current EMC). 

Ignore Mask Value 

The Trace/Match Control Program ORs this Ignore mask value 
B with the error code from the subsystem and the error match 
value Q . As a result, any bit that is on in the ignore mask is 
treated as a don't care bit because the OR operation sets the bit 
on. If the ignore mask value is hexadecimal FFFF, a match is 
found for any error code. 

An example of the way the ignore mask value works is: 



Error Match Value 


D800 


Error Code Value 


D8nn 


Ignore Mask Value 


QOFF 




OOFF 


ORed Value 


D8FF 




D8FF 



in the example, the two ORed values match because the OR 
function forces the low order bytes to match. Of course, you can 
set the ignore mask to any value necessary to select the group of 
error codes you want. 

Select Match Action 

The Select Match Action screens Qj provide the following 
selections: 

WRITE DGHELO LOG: External registers will be stored when 
an error code is matched. 

WRITE DGOVLY LOG: The sense error history log data will 
be stored when an error code is matched. 

STOP TRACE: All tracing stops when a matching error code 
is found. 

RESET MATCH CODE: The matching "Error Match Code." 
See Note 1. 

NOTIFY MD: The microcode alerts the MD via a present 
status order when the error code is matched. 

FORCE CHK1 DUMP: When the error code is matched, a 
CHK1 dump will be written in the logging area of the IML 
diskette. 



Trace Options 

Trace options are provided to permit tracing of the microcode 
activity if microcode problems are suspected. 

Ucode Control 

Select Control Options 

The Select Control Option screens permit selecting the following 
options B : 

Note: Select Control Options affect control unit 
operations; therefore, all drives will also be affected. 

• UCOD CK1 HANG-7002: Will not force a Check 1 error. If a 
Check 1 error occurs, it will hang at 7002. See Note 1. 

• CK1 RCVRY HANG-7005: Forces a Check 1 error and will 
hang at 7005 before error recovery starts. See Note 2. 

• NO RD. AHEAD: No read ahead operations will be done by 
the control unit. See Note 3. 

• NO BUFFERED WRITES: All write commands are interpreted 
as tape writes. See Note 3. 

• NO LOAD BALANCING: This control unit will not initiate a 
Load Balance, but may receive Load Balance jobs from the 
other control unit. See Note 3. 

• NO ERROR RECOVERY: Error recovery operations will not 
be activated if an error Is detected. See Note 4. 

• NO RECONNECT: Use of the reconnect timer (ITO) is 
inhibited. See Note 3. 

• FMT21 ON LOAD BAL: When the FMT21 bit is sent, the 
buffered log will be off-loaded when a drive is load balanced 
to the other control unit. 

• FORCE LOGGING: Sense data is sent to the host when an 
error occurs. (See MSG 1 for turn on/off instructions.) 

• NO EARLY START: Use of the early start timer (ITD) and 
device selection over the serial Interconnection is inhibited. 
See Note 3. 
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• FORCE PATHING: This function forces the subsystem to use 
this control unit's buffer for the transfer of data to and from a 
selected drive. The MD prompts the user for the drive 
address. After the function is active, a flashing message 
appears on the MD screen. 

• NO BLOCKID CHK-ING: Unit checks caused by invalid block 
IDs detected during read operations are inhibited. 

Warning: This option must never be used in concurrent 
maintenance mode because data integrity of the subsystem 
can be affected. 



• NO BUFF/CHAN TMOUT: Disables the eight second 
buffer-channel no activity microcode timer. 

Monitor 

This function monitors error match conditions that were 
previously defined in "Error Match Control." 

Reset 

This function CLEARS/RESETS all Trace Match functions that 
were previously selected. 

Notes: 

1 . When an error occurs, this option will hang the entire 
subsystem (non-concurrent maintenance) and can hang the 
host system waiting for a response from the subsystem. 

2. An error will cause the subsystem to hang (non-concurrent 
maintenance). However, the host system will receive a 
disconnect and will continue its processing without this 
subsystem. 

3. This option can be used in concurrent maintenance mode, 
but subsystem performance for drives not under test will be 
affected. 

4. In concurrent maintenance mode, errors normally recovered 
by the subsystem will be logged by the host as permanent 
errors. Subsystem performance will not be affected, but host 
throughput will, because the host will be performing its own 
error recovery actions more frequently for errors that are 
normally handled by the subsystem. 
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Support Utilities (Continued) 
Microprocessor Control 

• This utility permits controlling: 

- Maintenance Control Register (MCR) 

- Microprocessor commands 

- Control storage commands 

- Maintenance Adapter commands. 

• Host or channel errors may occur if the utility is run during 
concurrent maintenance mode. 

Nole: See the warnings on the following page to review what 
effects this program has on the tape subsystem and host system 
before using microprocessor control. 

The following procedure is used to run the microprocessor 
control utility: 

1. Insert and IPL the support diskette. 

2. Press ENTER until the main menu selection screen displays. 

3. Enter a 3 (SUPPORT UTILITIES). 



Enter a 2 (MICROPROCESSOR CTL) from the support utilities 
menu screen. 



5. Select one of the following: 

1 = MA REGS - Maintenance Adapter Registers 

2 = MP CMOS - Microprocessor Commands 

3 = MA CMOS - Maintenance Adapter Commands. 



Theory Only — The MD displays 
in this diagram may not be the 
same as actual MD displays. 



*** MAIN MENU *** 
ENTER A NUMBER 
FROM THE FOLLOWING 
LIST: 



1=SUBSYS DIAGNOSTICS 
2=SUBSYS DSPLY/ALTER 
3=SUPP0RT UTILITIES 
4=END -SUPPORT CALL 



(3) 



** SUPPORT UTILITIES 
1=CU TRACE/MATCH CTL 
2=MICR0PR0CESS0R CTL 
3=SUBSYSTEM DUMP 



(2) 



SELECT: 
1=MA REGS 
3=MA CMOS 



2=MP CMOS 



(D- 

(2)- 



(3) 



1=IGN ERR 2=CHK STOP 

3=CK2=CK1 4=RST MCR 

5=AD STOP 6=ADR SYNC 
7=RESET MA 



(5) 



(6) 



2A30**ENTER 
THE CS ADDRESS 
(xxxxx) 



2A30**ENTER 
THE CS ADDRESS 
(xxxxx) 
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> MP = RUNNING 

MCR=xx MSB=xx MTI=xx 
ADR=xxxxx DREG=xxxx 
(PF=QUIT) 



1=RESET 2=START 
3=ST0P 4=STEP 
5=FRC BR 6-FRC INST 
CS ADDRESS = (xxxxx) 
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The following procedures describe the flow and MD display 
screen content for each selectable path of the microprocessor 
control utility. Each path starts at the utility's selection screen. 

Display Maintenance Adapter Registers 



Enter a 1 : The following screen displays current MA register 
status: 



MTI (Maintenance Tag In) 



Microprocessor Commands 



SELECT: 
1=MA REGS 
3=MA CMOS 



2=MP CMOS 



• Selections: 

1 = Product Maintenance Adapter Registers 

2 = Microprocessor Commands 

3 = Maintenance Adapter Commands 



---> MP = RUNNING 
MCR=xx MSB=xx MT I =xx 
ADR=xxxx DREG^xxx 
(PF=QUIT) 



— > MP 

RUNNING = Microprocessor is executing instructions 
STOPPED = Microprocessor is stopped 

Note: This display flashes and register content is 
updated if the microprocessor is running and no 
error bits are on in the maintenance status byte 
(MSB) register (bits 4, 5, or 7). 

MCR (Maintenance Control Register) 



BitO 
Bit 1 
Bit 2 
Bit 3 
Bit 4 



Ignore errors 
Address compare stop 
Check Stop 
Check 2 = Check 1 
Address compare sync 



MSB (Maintenance Status Byte) 



BitO 
Bit 1 
Bit 2 

Bit 3: 



Bit 4: 



Bit 5: 



Bit 6: 



Bit 7: 



Spare 

Status modifier - Always inactive 

Extended Op In progress - MP executing in 

extended Op. 

Address compare equal - Match between the 

address entered from the MD and the control 

storage address. 

Check 1 /Processor error - Hard error that affects 

the integrity of the control unit. 

MP stopped - MP has been stopped by a Check 1 

condition or by a Stop MP command from the MD. 

Instruction executed - MP read an instruction from 

control storage during the last microprocessor 

cycle. 

Error, MTI data stored - Error data is stored in the 

MTI register and is available to the MD. 



BitO: 



Bit 1: 

Bit 2 
Bit 3 
Bit 4 
Bit 5 
Bit 6 
Bit 7 



MA Request/MA response - Indicates that another 

byte of information is available to the MP, or that 

the MA is ready to receive another byte. Also 

used to acknowledge ''MP Status Out" or "Data" 

received from the MP. 

Data transfer - Active during data transfer to and 

from the MP. 

MD enabled - MD is on-line and enabled. 

FRU 1 - Microprocessor card 

FRU 2 - External register user card 

FRU 3 - Maintenance adapter card 

FRU 4 - Maintenance device 

Check 1 error recovery - Code currently executing 

is the result of a Check 1 error. 



ADR: Control program instruction address 
DREG: Control program data register 



SELECT: 








1=MA 


REGS 


2-- 


=MP 


CMDS 


3=MA 


CMOS 









Enter a 2: The following screen displays microprocessor 
command controls: 

Warning: The following selections should be used in 
non-concurrent maintenance mode only. 



1=RESET 


2= 


=START 


3=ST0P 


4= 


=STEP 


5=FRC BR 


6= 


=FRC INST 


CS ADDRESS = 


= (xxxx) 



RESET: Resets the MP and forces a level interrupt. 

START: Starts the MP at the next logical instruction. 

STOP: Stops the MP. Must be done before force branch, 
force instruction, step, control storage, reset, or MA 
commands can be used. 

STEP: Allows MP to run in a single instruction mode. 

FRC BR (Force Branch): Transfers control to the address 
loaded in the MA data register. 

FRC INST (Force Instruction): Puts the instruction loaded in 
the data register on the data bus. MP may be stepped to 
execute the instruction. 

CS ADDRESS: Displays the control storage address that 
was current at the time the menu displayed. 
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Support Utilities (Continued) 

Maintenance Adapter Commands 
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SELECT: 

1=MA REGS 2=MP CMOS 

3=MA CMOS 



Enter a 3: The following screen displays MA command 
controls: 

Warning: The following selections should be used in 
non-concurrent maintenance mode only (except ADR SYNC and 
RESET MA). 



1=IGN ERR 2=CHK 


STOP 


3=CK2=CK1 4=RST 


MCR 


5=AD STOP 6=ADR 


SYNC 


7=RESET MA 





• IGN ERR: Ignore error 

Prevents the microprocessor from stopping when a hard 
(Check 1 ) error is detected 

- Turns MCR bit on 

• CHK STOP: Check stop 

Prevents the microprocessor from restarting after a 
Check 1 error 

- Turns MCR bit 2 on 

• CHK2=CHK1: Check 2 = Check 1 

Allows a Check 2 error to be handled as a Check 1 error 

- Turns MCR bit 3 on 



• RST MCR: Reset Maintenance Control Register 

Resets all MCR bits 

AD STOP: Address Stop 

Causes the microprocessor to stop when the address 
compare equal latch comes on 
- Turns MCR bit 1 on 

• ADR SYNC: Address Synchronize 

Turns MSB bit 3 on when the address compare equal 
latch comes on when the address selected is executed. 
Causes a sync pulse to be generated on the '+ Address 
Compare Signal' line (MA003, 01A A1E2 Z12) when 
the address selected is executed. 
Microprocessor does not stop. 

• RESET MA: Reset Maintenance Adapter 

Resets the ignore error, check 2 equals check 1 , and 
check stop bits in the maintenance control register 
(MCR) 

Resets the maintenance tag in (MTI) register 

Resets the force-branch function 

Resets the maintenance adapter level interrupt 
request 
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Support Utilities 
Subsystem Dump 

Dump files may be created for the control unit, the drive or from 
the CHK1DMP file on the IML diskette. This Interactive utility will 
assembly the data from the selected area and move it to the MD 
support diskette. Dump functions are available in the concurrent 
(microcode operational and running) or non-concurrent modes 
(microcode stopped or hung). The CHK1DMP file from the IML 
diskette is only available in the concurrent mode. The MD will 
automatically try the concurrent mode first as this mode is faster 
and then default to the non-concurrent mode. 

If a file (CHK1DMP) exists on the IML diskette, the MD will 
request an offline drive to perform the dump process. This is 
required for the microcode to allocate interrupts for maintenance 
purposes. 

Multiple dump files may be taken and stored on the MD diskette. 
An error message will display if the dump area Is full. The user 
may then choose to overwrite (destroy) existing dump files. The 
MD creates a dump header file which defines the actual location 
of the dump data on the diskette. 

The following procedure is used to run the subsystem dump 
utility: 

1 . Insert and IPL the support diskette. 

2. Press ENTER until the main menu selection screen displays. 

3. Enter a 3 (SUPPORT UTILITIES). 

4. Enter a 3 (SUBSYSTEM DUMP) from the support utilities 
menu. 

5. Select the type of dump needed. 

1 = Control unit storage dump 

2 = Drive storage dump 

6. Follow instructions provided by the MD. 
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Theory Only — The MD displays 
in this diagram may not be the 
same as actual MD displays. 



*** MAIN MENU *** 
ENTER A NUMBER 
FROM THE FOLLOWING 
LIST: 



1=SUBSYS DIAGNOSTICS 
2=SUBSYS DSPLY/ALTER 
3=SUPP0RT UTILITIES 
4=END -SUPPORT CALL 



(3) 



** SUPPORT UTILITIES 
1=CU TRACE/MATCH CTL 
2=MICR0PR0CESS0R CTL 
3=SUBSYSTEM DUMP 



(3) 



SELECT DUMP TYPE: 
a= CU DUMP 
2= DRIVE DUMP 



(1) 



(2) 



2702.09 — ENTER THE 
CU SERIAL NUMBER 
EG: 000000 



2702.09 — ENTER THE 
CU SERIAL NUMBER 
EG: 000000 



ENTER TODAYS DATE 
IN FORM OF DDMMMYY. 
EXAMPLE: 01JAN88 



2702.09 — ENTER THE 
DR SERIAL NUMBER 
EG: 000000 



ENTER CURRENT TIME 
IN FORM OF HHMM. 
EXAMPLE: 2130 



ENTER COMMENTS: 
(40 CHAR. MAX.) 



2740. SUBSYS DUMP.. 
COMPLETE... 

# OF DUMP FILES = xx 
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Subsystem Diagnostics 



The subsystem diagnostics exercise the subsystem. Four sets of 
diagnostic exercisers are available: 

• Drive command exerciser 

• MD/MA diagnostic 

• Basic CU Test 

• Support diagnostics. 

You can be directed to run particular subsystem diagnostics by 
some other part of this Maintenance Information, for example, 
from the EAD section or the FSl section. Or you can select 
diagnostics from what is known about the problem. 

Drive Command Exerciser 

The drive command exerciser is a group of programs on the 
support disl<ette that permits you to enter and perform chains of 
tape drive com.m.ands. The drive command exerciser operates in 
concurrent maintenance mode. 

The chains of commands can be used to isolate drive motion 
problems or failures caused by a particular sequence of 
commands. You can use either of two sequences of comm.ands 
that have already been selected, or you can make your own 
sequence. The commanas are entered from the maintenance 
device keyboard/display. 

See "Drive Command Exerciser" on DIAG 1 to find detailed 
information about hew to use the drive command exerciser. 

MD/MA Diagnostic 

The maintenance device/m.aintenance adapter diagnostic tests 
the part of the maintenance adapter card that connects to the MD 
and tests the communication path between the MD and the 
maintenance adapter card. You can use this diagnostic when: 

• The MD does not seem to communicate with the control unit. 

• The maintenance adapter card has been replaced. 

See "Maintenance Device/Maintenance Adapter Diagnostic" on 
DIAG 1 for detailed information about the MD/MA diagnostic. 



Basic CU Test 

The basic control unit test verifies: 

• The correct function of the maintenance adapter connections 
to the processor and control store 

• The control unit's ability to execute the microcode and forces 
the executing of the ROS control store checkout. 

You can use this diagnostic to verify correct subsystem operation 
after the maintenance adapter, processor, or control store cards 
have been replaced. See "Basic Control Unit Test" on DIAG 1 
for detailed information. 



Support Diagnostics 

The support diagnostics are microprograms that can operate the 
different parts of the subsystem independently of the subsystem 
command operation. That is, the diagnostics: 

• Consist of microcode 

• Replace the functional microcode 

• Test the parts of the subsystem. 

Because they replace the functional microcode, the support 
diagnostics cannot be used for concurrent maintenance in a 
single-controi-unit subsystem. In a dual control unit subsystem, 
those support diagnostics that test only the internal control unit 
can be run on one control unit while the other control unit 
continues to operate with the host processor. Subsystem 
diagnostics that test the interconnections between control units 
or that test the interconnections between the control unit and the 
tape units cannot be used for concurrent m.aintenance on a dual 
control unit subsystem. You can use the support diagnostics 
when: 

• The error analysis diagram or FSl section calls for the 
diagnostic 

• The product maintenance package does not fix a problem 

• You finish installation 

• Unless indicated in a specific diagnostic, the contents of 
externa! registers may differ from the original diagnostic 
display. 

How the Support Diagnostics Are Organized 

The support diagnostics test many parts of the subsystem. 
Because you may not need to test everything in the subsystem, 
the support diagnostics are divided into sections and routines. 
The sections and routines can be selected to test only those parts 
of the subsystem that are suspected of failing. 



Diagnostic routines and diagnostic sections are identified by an 
identification code of EE plus a hexadecimal number. An E010 is 
also assigned that runs a basic set of diagnostics that can be run 
without disturbing a dual control unit subsystem. 

Diagnostic Sections 

Diagnostic sections consist of a group of diagnostic routines that 
run in sequence. The sequences test particular areas of the 
subsystem, such as the control unit data flow, the control unit to 
magnetic tape drive interconnections, or the control unit buffer. 
The diagnostic sections are useful when a general area is 
suspected, but the specific function that may be failing within that 
area is not known. 

Diagnostic Routines 

Diagnostic routines are the actual sets of microcode instructions 
that perform tests on the parts of the subsystem. Some, but not 
ail. diagnostic routines can be called by diagnostic sections. 

Diagnostic Identification Code 

The table on DIAG 3 lists the identification code, the page on 
which detailed explanations of the diagnostic sections and 
routines begin, and the purpose of each diagnostic section or 
routine. Also listed are the approximate run times, failure ID 
examples for each routine, and prerequisite diagnostics, in 
addition the table shows whether the routine or section can be 
run in one control unit of a dual control unit subsystem while the 
other control unit operates with tne host processor (Type 1) or 
whether the complete subsystem must be offline to run the 
diagnostic (Type 2). Note that even Type 1 sections and routines 
require you to take the subsystem offline to run support 
diagnostics in a single-control-unit subsystem. Use this table to 
select the identification code you want to use if you were not sent 
to a particular diagnostic by another part of the maintenance 
package. 

E010 - CU Functions Test 

This identification code causes the diagnostic control program to 
run the diagnostic routines that test the internal circuits of the 
control units. It does not test the tape units themselves and does 
not test those circuits that can interfere with operations of a dual 
control unit subsystem. This identification code can be used on 
one control unit of a dual control unit subsystem while the other 
control unit operates with the host processor. 



Subsystem Diagnostics DIAG 2 

E010 runs control unit and tape unit data path diagnostic routines 
in the following order: EE12, EE13, EE14, EE32, EE33. EE52, 
EE53, EE64. EE85, EE92, and EE93. 

When E010 runs, the diagnostic routines included in E010 use 
their built in defaults. Parameter entries such as channel and 
drive addresses and pattern numbers are neither required nor 
allowed. 

To rerun E010, use option 1 (RESTART DIAG.) on the DIAG. 11 
screen. 

Note: You must take both control units offline (thus making the 
complete subsystem unavailable to the customer) to run 
any support diagnostic routines that are not included In 
E010, except for channel wrap diagnostic routine EE62 
(see instructions for setup). 



EE10 - Processor Basic Tests 

For control options, see the individual routines listed under this 
diagnostic section on DIAG 3. 

EE30 - Data Buffer Tests 

For control options, see the individual routines listed under this 
diagnostic section on DIAG 3. 

EE40 - Control Unit to Drive Test 

For control options, see the individual routines listed under this 
diagnostic section on DIAG 3. 

££50 - Data Path Tests 

For control options, see the individual routines listed under this 
diagnostic section on DIAG 3. 

EE60 - Channel Adapter Test 

For control options, see the individual routines listed under this 
diagnostic section on DIAG 3. 

££90 - Status Store Tests 

For control options, see the individual routines listed under this 
diagnostic section on DIAG 3. 

EEAO - Tape Movement Tests 

For control options, see the individual routines listed under this 
diagnostic section on DIAG 3. 
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SubsystAlf Diagnostics 

The subsystem diagnostics exercise the subsystem. Four sets of 
diagnostic exercisers are available: 

• Drive command exerciser 

• MD/MA diagnostic 

• Basic CU Test 

• Support diagnostics. 

You can be directed to run particular subsystem diagnostics by 
some other part of this Maintenance Information, for example, 
from the EAD section or the FSI section. Or you can select 
diagnostics from what is known about the problem. 



Drive Command Exerciser 

The drive command exerciser is a group of programs on the 
support diskette that permits you to enter and perform chains of 
tape drive commands. The drive command exerciser operates in 
concurrent maintenance mode. 

The chains of commands can be used to isolate drive motion 
problems or failures caused by a particular sequence of 
commands. You can use either of two sequences of commands 
that have already been selected, or you can make your own 
sequence. The commands are entered from the maintenance 
device keyboard/display. 

See "Drive Command Exerciser" on DIAG 1 to find detailed 
information about how to use the drive command exerciser. 



MDIMA Diagnostic 

The maintenance device/maintenance adapter diagnostic tests 
the part of the maintenance adapter card that connects to the MD 
and tests the communication path between the MD and the 
maintenance adapter card. You can use this diagnostic when: 

• Tlie MD does not seem to communicate with the control unit. 

• The maintenance adapter card has been replaced. 

See "Maintenance Device/Maintenance Adapter Diagnostic" on 
DIAG 1 for detailed information about the MD/MA diagnostic. 
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Basic CU Test 



The basic control unit test verifies: 

• The correct function of the maintenance adapter connections 
to the processor and control store 

• The control unit's ability to execute the microcode and forces 
the executing of the ROS control store checkout 

You can use this diagnostic to verify correct subsystem operation 
after the maintenance adapter, processor, or control store cards 
have been replaced. See "Basic Control Unit Test" on DIAG 1 
for detailed information. 



Support Diagnostics 

The support diagnostics are microprograms that can operate the 
different parts of the subsystem independently of the subsystem 
command operation. That is, the diagnostics: 

• Consist of microcode 

• Replace the functional microcode 

• Test the parts of the subsystem. 

Because they replace the functional microcode, the support 
diagnostics cannot be used for concurrent maintenance in a 
single-control-unit subsystem. In a dual control unit subsystem, 
those support diagnostics that test only the internal control unit 
can be run on one control unit while the other control unit 
continues to operate with the host processor. Subsystem 
diagnostics that test the interconnections between control units 
or that test the interconnections between the control unit and the 
tape units cannot be used for concurrent maintenance on a duat 
control unit subsystem. You can use the support diagnostics 
when: 

• The error analysis diagram or FSI section calls for the 
diagnostic 

• The product maintenance package does not fix a problem 

• You finish installation 

• Unless indicated in a specific diagnostic, the contents of 
external registers may differ from the original diagnostic - 
display. 



How the Support Diagnostics Are Organized 

The support diagnostics test many parts of the subsystem. 
Because you may not need to test everything in the subsystem, 
the support diagnostics are divided into sections and routines. 
The sections and routines can be selected to test only those parts 
of the subsystem that are suspected of failing. 



Diagnostic routines and diagnostic sections are identified by an 
identification code of EE plus a hexadecimal number. An E010 Is 
also assigned that runs a basic set of diagnostics that can be run 
without disturbing a dual control unit subsystem. 



Diagnostic Sections 

Diagnostic sections consist of a group of diagnostic routines that 
run in sequence. The sequences test particular areas of the 
subsystem, such as the control unit data flow, the control unit to 
magnetic tape drive interconnections, or the control unit buffer. 
The diagnostic sections are useful when a general area is 
suspected, but the specific function that may be failing within that 
area is not known. 

Note: Loop until error is the only available option for this 
section. 



Diagnostic Routines 

Diagnostic routines are the actual sets of microcode instructions 
that perform tests on the parts of the'subsystem. Some, but not 
all, diagnostic routines can be called by diagnostic sections. 

Note: Loop until error, and loop and bypass error are the only 
available options for this routine. 



Diagnostic identification Code 

The table on DIAG 3 lists the identification code, the page on 
which detailed explanations of the diagnostic sections and 
routines begin, and the purpose of each diagnostic section or 
routine. Also listed are tfie approximate run times, failure ID 
examples for each routine, and prerequisite diagnostics. In 
addition the table shows whetfier the routine or section can be 
run in one control unit of a dual control unit subsystem while the 
other control unit operates with the host processor (Type 1 ) or 
whether the complete subsystem must be offline to run the 
diagnostic (Type 2). Note that even Type 1 sections and routines 
require you to take tiie subsystem offline to run support 
diagnostics in a single-control-unit subsystem. Use this table to 
select the identification code you want to use if you were not sent 
to a particular diagnostic by another part of the maintenance 
package. 



E010 — CU Functions Test 

This identification code causes the diagnostic control program to 
run the diagnostic routines that test the internal circuits of the 
control units. It does not test the tape units tfiemselves and does 
not test those circuits that can interfere with operations of a dual 
control unit subsystem. This identification code can be used on 
one control unit of a dual control unit subsystem while the other 
control unit operates witfi tfie host processor. 



E010 runs control unit and tape unit data path diagnostic routines 
in the following order: EE12, EE13, EE14. EE32, EE33, EE52, 
EE53. EE64. EE85, EE92, and EE93. 

When E010 runs, the diagnostic routines included in E010 use 
their built in defaults. Parameter entries such as channel and 
drive addresses and pattern numbers are neither required nor 
allowed. 

To rerun E010, use option 1 (RESTART DIAG.) on the DIAG.l 1 
screen. 

Note: You must take both control units offline (thus making the 
complete subsystem unavailable to the customer) to run 
any support diagnostic routines that are not included in 
E010, except for channel wrap diagnostic routine EE62 
(see instructions for setup). 



EE10 — Processor Basic Tests 

For control options, see the individual routines listed under tfiis 
diagnostic section on DIAG 3. 



EE30 — Data Buffer and Buffer Adapter Tests 

For control options, see the individual routines listed under tfiis 
diagnostic section on DIAG 3. The Improved Data Recording 
Capability tests run automatically if tiie Improved Data Recording 
Capability feature is installed. 



EE40 — Control Unit to Drive Test 

For control options, see the individual routines listed under tfiis 
diagnostic section on DIAG 3. 



EE50 - Data Path Tests 

For control options, see the individual routines listed under this 
diagnostic section on DIAG 3. 



EESO — Channel Adapter Test 

For control options, see the individual routines listed under tills 
diagnostic section on DIAG 3. 



EESO — Status Store Tests 

For control options, see the individual routines listed under tills 
diagnostic section on DIAG 3. 



EEAO — Tape Movement Tests 

For control options, see the individual routines listed under this 
diagnostic section on DIAG 3. 
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Subsystem Diagrilftics (Continued) ^9IAG 3 



ID 
Code'' 


Page 


Type 
(See Note) 


Purpose 


Load and Run 
Times 


Failure ID 
Example 


Prerequisite 
Diagnostics >» 


(MD/MA) 


DIAG 
20 


1 


Maintenance Device/Maintenance 
Adapter Diagnostic. (MD^MA) 


10 seconds 


MDIOxx 


None 


(BCU) 


DIAG 
30 


1 


Basic control unit test CU functions 
test, diagnostic section. Runs 
diagnostic routines EE12, EE13, 
EE14, EE32, EE33, EE52, EE53, EE64, 
EE85, EE92, and EE93. 


5 minutes 


CB10XX 


None 


EE10 




1 


Processor basic tests, diagnostic 
section. Runs routines EE12, EE13, 
EE14, and EE85. 


1 minute and 5 
seconds 




BCU 


EE12 


DIAG 
50 


1 


Processor function test 


18 seconds 


HC20XX 


BCU 


EE13 


DIAG 
55 


1 


Interrupt level test. 


18 seconds 


HC30XX 


BCU, EE12 


EE14 


DIAG 
65 


1 


Processor external register test. 


18 seconds 


HC40XX 


BCU, EE12, EE13 


EE15 


DIAG 
70 


1 


CAP wrap test 


45 seconds 


KL4021 


EE14 


EE20 






Reserved. 








EE30 




1 


Data buffer tests, diagnostic section. 
Runs routines EE32 and EE33. 


42 seconds 




BCU, EE10 


EF3? 


DIAG 
100 


1 


Data buffer data path test 


1 minute 30 
seconds 


BU20XX 


BCU, EE10 


EE33 


DIAG 
110 


1 


Data buffer controls. 


40 seconds 


BU30XX 


BCU, EE10, EE32 


EE40 




2 


Control Unit to drive tests, 
diagnostic section. Runs routines 
EE42, EE43, and EE44. 


2 minutes 
(16 drives) 




BCU 


EE42 


DIAG 
150 


2 


Control Unit to drive bus out and 
driver wrap test. 


18 seconds 


DI20XX 


BCU 


EE43 


DIAG 
160 


2 


Control Unit to drive bus and tag 
test. 


19 seconds 


DI30XX 


BCU, EE42 


EE44 


DIAG 
170 


2 


Control Unit to drive serial test. 


1 minute and 23 
seconds (16 
drives) 


DI40XX 


BCU, EE42, EE43 


EE50 




2 


Data path tests, diagnostic section. 
Runs routines EE52, EE53, and EE54. 


54 seconds 




EE10, BCU, EE30, 
EE40 


EE52 


DIAG 
200 


1 


Short loop write to read pattern test 


18 seconds 


LW20XX 


BCU, EE10, EE30 


EE53 


DIAG 
218 


1 


Short loop write to read timing test. 


18 seconds 


LW30XX 


BCU, EE10, EE30, 
EE52 


EE54 


DIAG 
220 


2 


Long loop write to read test. 


18 seconds 


LW40XX 


BCU, EE10, EE30, 
EE52, EE53, EE40 


EE60 






Channel Adapter test, diagrK)stic 
section. Runs routine EE64. 






BCU, EE10, EE30 


EE62 


DIAG 
300 


3 


Channel interface wrap test. 


45 seconds 


CI20XX 


BCU, EE10, EE30, 
EE64 


EE64 


DIAG 
320 


1 


Channel Adapter function test 


51 seconds 


CI40XX 


BCU, EE10, EE30 


EE70 






Reserved. 









ID 
Code* 


Page 


Type 
(See Note) 


Purpose 


Load and Run 

Times 

(Appro)dmate) 


Failure ID 
Example 


Diagnostics "^ 


EE72 






Reserved. 








EE85 


DIAG 
400 


1 


External register bus addressing 
and data pattern test. 


19 seconds 


XB50XX 


BCU, EE12, EE13, 
EE14 


EE90 




1 


Status store tests, diagnostic 
section. Runs routines EE92 and 
EE93. 


36 seconds 




BCU, EE10 


EE92 


DIAG 
450 


1 


Status store wrt/rd RAM storage 
test. 


18 seconds 


SS20XX 


BCU, EE10 


EE93 


DIAG 
460 


1 


Status store order test. 


18 seconds 


SS30XX 


BCU, EE10, EE92 


EEAO 




2 


Tape movement tests, diagnostic 
section. Runs routines EEA2, EEA3, 
and EEA4. 


7 minutes and 30 
seconds 




BCU, EE40, EE10 


EEA2 


DIAG 
500 


2 


Basic tape motion test 


18 seconds 


TM20XX 


BCU, EE40, EE10 


EEA3 


DIAG 
510 


2 


Write/Read Exerciser. 


3 minutes and 47 
seconds 


TM30XX 


BCU, EE40, EE10, 
EEA2 


EEA4 


DIAG 
550 


2 


Write/ Read Exerciser. 


4 minutes and 30 
seconds 


TMeOxx 


BCU, EE40, EE10, 
EEA2 


EEFO 


DIAG 
600 


2 


Scope loop utility. 


Continuous 




None. 


(EEF1) 


DIAG 
620 


Not 
Applicable 


Drive Patch Load Utility. 


Not 
Applicable 


None. 


None. 



Note: Single Control Unit Subsystems 

• Type 1 and 2 Diagnostics 

— The subsystem must be taken offline and made unavailable for customer use. 

• Type 3 Diagnostics 

— The host processor channel cables must be disconnected before running this diagnostic. 

Dual Control Unit Subsystems 

• Type 1 Diagnostics 

— Diagnostics can run in one control unit while the other control unit operates with the host processor. 

• Type 2 Diagnostics 

— The complete subsystem must be taken offline and made unavailable for customer use. Due to drive interface 
interaction, run diagnostics from only one MD at a time. 

• Type 3 Diagnostics 

— The host processor channel cables must be disconnected before running this diagnostic. 

— Diagnostics can run in one control unit while the other control unit operates with the host processor. 

* ID codes within parenthesis cannot be used for diagnostic selection. 

•• The prerequisite diagnostics for a routine must be run, in the correct order, and error free. 
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Subsystem Diagnostics (Continued) 
Diagnostic Identification Code Table 



Subsystem Diagnostics (Continued) DIAG 3 



ID 
Code* 


Page 


Type 
(See 
Note) 


Purpose 


Load and Run 

Times 

(Approximate) 


Failure ID 
Example 


Prerequisite 
Diagnostics ** 


(MD/MA) 


DIAG 
20 


1 


Maintenance 

Device/Maintenance Adapter 
Diagnostic. (MD/MAj EE12. 
EE13. EE14. EE32, E^33. EE52, 
EE53, EE64, EE85, EE92, and 
EE93. See "E010-CU 
Functions Test." 


2 minutes 




BCU 


EE10 




1 


Processor basic tests, 
diagnostic section. Runs 
routines EE12, EE13. EE14. and 
EE85. 


1 minute and 5 i 
seconds 




BCU 


EE12 


DIAG 
50 


1 


Processor function test. 


18 seconds 


HC20XX 


BCU 


EE13 


DIAG 
55 


1 


Interrupt tevei test. 


18 seconds 


HC30XX 


BCU, EE12 


EE14 


DIAG 
65 


1 


Processor external register 
test. 


18 seconds 


HC40XX 


BCU, EE12, EE13 


EE20 






Reserved. 








EE30 




1 


Data buffer tests, diagnostic 
section. Runs routines EE32 
and EE33. 


42 seconds 




BCU.EEIO 


EE32 


DIAG 
100 


1 


Data buffer data path test. 


34 seconds 


BU20XX 


BCU. EE10 


EE33 


DIAG 
110 


1 


Data buffer controls test. 


24 seconds 


BU30XX 


BCU, EE10, EE32 


EE40 




2 1 Control Unit to drive tests, 
diagnostic section. Runs 
1 routines EE42. EE43, and EE44. 


2 minutes 
(16 drives) 




BCU 


EE42 


DIAG 
150 


2 


Control Unit to drive bus out 
and driver wrap test. 


18 seconds 


DI20XX 


BCU 


Et43 


DIAG 
160 


2 Control Unit to drive bus and 
! tag test. 


19 seconds 


DI30XX 


BCU. EE42 


EE44 


DIAG 
170 


2 


Control Unit to drive serial test. 


1 minute and DI40xx 

23 seconds 

(16 drives) i 


BCU, EE42, EE43 


EE50 




2 


Data path tests, diagnostic 
section. Runs routines EE52, 
EE53. and EE54. 


54 seconds i 

i 


EE10, BCU, 
EE30, EE40 


EE52 


DIAG 
200 


1 


Snort loop write to read pattern 
test. 


18 seconds 


LW20XX 


BCU, EE10, EE30 


EE53 


DIAG 
218 


1 ! Snort loop write to read timing 
j test. 


18 seconds 


LW30XX 


BCU, EE10. 
EE30, EE52 


EE54 


DIAG 
220 


2 Long loop write to read test. 


18 seconds 


LW40XX 


BCU, EE10. EE30, 
EE52. EE53. EE40 


EE60 






Channel Adapter test, 
diagnostic section. Runs 
routine EE64. 


1 


BCU, EE10. EE30 


EE62 


DIAG 
300 


3 


Channel interface wrap test. 


45 seconds j CI20xx 

1 


BCU, EE10, 
EE30, EE64 


EE64 


DIAG 
320 


1 


Channel Adapter function test. 


51 seconds j CI40xx 


BCU, EE10, EE30 


EE70 






1 Reserved. 


i 




EE72 






! Reserved. 


1 




EE85 


DIAG 
400 


1 


External register bus 
addressing and data pattern 
test. 


19 seconds 


XB50XX 


BCU. EE12 
EE13, EE14 


EE90 




1 


Status store tests, diagnostic 
section. Runs routines EE92 
and EE93. 


36 seconds 


I 


BCU. EE10 


EE92 


DIAG 
450 


1 


Status store wrt/rd RAM 
storage test. 


18 seconds 


SS20XX 


BCU.EEIO 


EE93 


DIAG 
460 


1 


Status store order test. 


18 seconds 


SS30XX 


BCU, EE10. EE92 


EEAO 




2 1 Tape movement tests, 

j diagnostic section. Runs 
1 routines EEA2. EEA3. and 
! EEA4. 


7 minutes and 
30 seconds 




BCU. EE40, EE10 


EEA2 


DIAG 
500 


2 


Basic tape motion test. 


18 seconds 


TM20XX 


BCU. EE40, EE10 



ID 
Code* 


Page 


Tvpe 
(See 
Note) 


Purpose 


Load and Run 

Times 

(Approximate) 


Failure ID 
Example 


Prerequisite 
Diagnostics ** 


EEA3 


DIAG 
510 


2 


Write/Read Exerciser. 


3 minutes and 
47 seconds 


TM30XX 


BCU, EE40. 
EE10, EEA2 


EEA4 


DIAG 
550 


2 


Write/Read Exerciser. 


4 minutes and 
30 seconds 


TM60XX 


BCU, EE40, 
EE10, EEA2 


EEFO 


DIAG 
600 


2 


Scope loop utility. 


Continuous 




None. 


(EEF1) 


DIAG 
620 


Not 
Applicable 


Drive Patch Load Utility. 


Not 
Applicable 


None. 


None. 



Note: Single Control Unit Subsystems 

• Type 1 and 2 Diagnostics 

- The subsystem must be taken offline and made unavailable for customer use. 

• Type 3 Diagnostics 

- The host processor channel cables must be disconnected before running this diagnostic. 

Dual Control Unit Subsystems 

• Type 1 Diagnostics 

- Diagnostics can run in one control unit while the other control unit operates with the host processor. 

• Type 2 Diagnostics 

- The complete subsystem must be taken offline and made unavailable for customer use. Due to drive interface 
interaction, run diagnostics from only one MD at a time. 

• Type 3 Diagnostics 

- The host processor channel cables must be disconnected before running this diagnostic. 

- Diagnostics can run in one control unit while the other control unit operates with the host processor. 

* ID codes within parenthesis cannot be used for diagnostic selection. 

** The prerequisite diagnostics for a routine must be run, in the correct order, and error free. 



3480 Ml EC A57721 

: CDpyr gn! IBM Corp ^962^ '986 



Subsystem Diagnostics (Continued) DIAG 3 



How to Use the Support Diagnostics 



Theory Only -- The MD displays 
in this diagram may not be the 
same as actual MD displays. 



"^" MAIN MENU ""'^ 
ENTER A NUMBER 
FROM THE FOLLOWING 
LIST: 



G> 



1=SUBSYS DIAGNOSTICS 
2=SUBSYS DSPLY/ALTER 
3=SUPP0RT UTILITIES 
i4=END -SUPPORT CALL 



-0 




r 1 

If a port open 
^error occurs | 

when selecting, 
|run MD/MA Diag. | 

Use EAD EIO3. 
L J 



<D 



"" See SDISK 1 for 

I "Subsystem Display/ | 

Al ter ' or "Support 
I Uti 1 ities." I 



1= SELECTED DIAG. 
2= BASIC CU TESTS 
3= DR CMD EXERCISER 
k= MD/MA DIAG. 



If a port error occurs 
[when selecting the 

diagnostics, run MD/MA 
\ to ver i f y that port 

open is the problem. 
I XR problems can appear 

to be MD to MA problems 
L 




How to Use the Support Diagnostics DIAG 4 



I 



<D 



<D 



<D 



-© 



ENTER YOUR 

DIAG SEL/ERROR CODE: 

EG: D085 




DO YOU WANT TO LOOP 
THE DIAGNOSTICS? 
(see DIAG 1 for 
'Basic CU Test ' ) 







DIAG=(EE52)-ENTER: 
DRIVE 



See DIAG 1 for 
"Dr i ve Command 
Exerc i ser . " 



SUPPORT DIAG CNTRL 
SECTION: EExx #zz 
ROUTINE: EEyy 
STS= /RTN= 



Pressing the PF key | 
at any t ime takes 
you from this screen] 
to the DIAG. 1 1 
screen. I 



I Error information |- 
screens. These are 

I exp la i ned wi th the 
detailed explanation 

I of each routine. I 



MACHINE 


FAILURES MAY 


CAUSE CURRENT ERROR | 


DATA TO 


BE INVALID. 


SEE DIAC 


1 "VERIFY". 



DIAG. n '^"SELECT: 
1= RESTART DIAG. 
2= TEST OPTN 
3= MP CTRL, ^=EXIT 





0=STEP, 1=ERR0R LOOP 
2=L00P RTN, 3=ADSYNC 
4=L00P SCT, 5=ADST0P 
6=IGN0RE ERR, 7=RUN 



3, ^, or 







ENTER 



See DIAG 1 for 
"Ma i ntenance 
Device /Ma i ntenance 
Adapter Diagnostic. 



<D 



SELECT: 
1= MA REG 
3= MA CMDS 



2= MP CMDS 



"^""WARNING"""" 






THIS DIAGNOSTIC 
"-REQUIRES--THAT 
BOTH CONTROL UNITS 
ARE OFFLINE 






""ARE BOTH CONTROL 
UNITS OFFLINE 




2 or 3 



--->MP = STOPPED 
MCR=00 MSB=84 MTI=20 
ADR=???? DREG=???? 




DO YOU WANT TO 
BYPASS THIS 
DIAGNOSTIC? 



No 



See SDISK 1 for 
"M i croprocessor 
Commands , or 
"Maintenance Adapter 
Commands" as needed. 








ENTER 




DO YOU WANT TO RUN 
ANOTHER DIAGNOSTIC? 
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How to Use the Support Diagnostics (Go.ntinued) 
Support Diagnostic Flow 






D!AG 5 



The flowchart on DIAG 4 shows the order of proceeding 
through the support diagnostics. It does not show ail the menus 
because many of the menus are self-explanatory. The flowchart 
is keyed to the text on this and the next two pages. The test 
explains what the screens mean and gives some suggestions 
about how to interpret them. 

To use the support diagnostics, you must know: 

• How the diagnostic programs are controlled. 

• How to run the diagnostics for single-control-unit 
subsystems and for dual-control-unit subsystems. 

• What information the diagnostics will supply to you, and 
how to use it. 

• How to verify error data that may not be valid. 

• What options you have for controlling the diagnostics. 

• How to end use of the diagnostics. 

Control of the Support Diagnostics 

The diagnostic control program in the MD controls the running 
of the support diagnostics. To permit you to control the way 
the MD runs the diagnostics, the MD presents screens on the 
keyboard/display and reacts to your entries from the keyboard. 

After you have made your selections, the diagnostic control 
program selects the diagnostic routines and controls the order in 
which they run. You can control which routines are run and the 
order in which they run by entering: 

• A diagnostic section identification code 

• A diagnostic routine identification code 

• An error code 

• A fault symptom code (FSC). 

You can get the error code from: 

• The drive display 

• The operator's console printout 

• EREP 

• OLT. 

You can get the fault symptom code from the MD 
keyboard/display. 

If you enter an error code or a fault symptom code (FSC), the 
diagnostic control program selects diagnostic routines 
appropriate for that error code. 

When the routine has been selected, the MD replaces the 
functional microcode in the control unit with the diagnostic 
routine microcode. Because the diagnostic routine microcode 
replaces the functional microcode, you cannot perform 
concurrent maintenance using the support diagnostics. 



Note: Once the diagnostic microcode has been loaded, you 
must perform an IML on that control unit before normal 
operation can be started again. 

Running Support Diagnostics 

In the following discussions, the reference keys refer to the 
flowchart on DIAG 4. 

Note: When you are through running the diagnostics: 

• Put the Normal/Test switch in the Normal position. 

• Put the channel Enable/Disable switch in the Enable 
position. 

• Follow the instructions in "How to End Use of the 
Diagnostics," located on DIAG 7, before putting the CU 
Offline/CU Online switch in the CU Online position. 

Single-Control-Unit Subsystem 

Use this procedure when you run the diagnostics on a 
single-control-unit subsystem or when you run the basic control 
unit tests {E010) on a dual-control-unit subsystem. 

1 . Set the CU Offline/CU Online switch to CU Offline. 

2. Now you are ready to run the support diagnostics. 

Dual'Control-Unit Subsystem 

Use this procedure when you run any support diagnostic other 
than those included in the basic control unit tests (E010) on a 
dual-control-unit subsystem. 

1 . Set the CU Offline/CU Online switch to CU Offline on both 
control units. 

2. On the control unit with the MD not attached, set the 
Normal/Test switch to Test and press the IML switch. 
(This causes the control unit to stop and avoids interference 
with the drives while the diagnostics run from the other 
control unit.) 

3. On the control unit with the MD attached, set the 
Normal/Test switch to Normal. 

4. Now you are ready to run the support diagnostics. 



Getting the Diagnostics Running 



Connect the MD to the control unit that is to be tested, and 
begin using the support diskette as explained in the SDISK 
section of this maintenance information. Select the option of 
using diagnostics by selecting option 1 from the main menu Q. 

When the diagnostic is in the process of loading from the 
diskette and storing into control storage, problems can interfere 
with the communications between the control unit and the MD, 
causing 'Fast Load' to stop. The control program then displays 
a screen asking 'PMA FORCE LOAD IT'. 

• A Yes response causes a 'Slow Load' of the diagnostics 

• A No response causes a return to Q. 

You may run 'Basic CU Test', see E010 on DIAG 3. 

Controlling the Diagnostics 

The diagnostics supply two controls at the start of the 
diagnostics and several control options when the diagnostic 
finishes the first pass. 

Controls at the Start of the Diagnostics 

When you start running the Basic CU tests, the diagnostic 
control program lets you select whether to loop the diagnostics 
Q. If you choose to loop the diagnostics, the diagnostics loop 
until an error occurs. 

When you choose to run selected diagnostics, the diagnostic 
control program lets you specify the diagnostics to be run. You 
enter your selection on a diagnostic selection menu Q. You can 
enter the identification code for a diagnostic section or a 
diagnostic routine, or you can enter an error code or a fault 
symptom code. Following the selection of certain diagnostic 
sections or diagnostic routines, you can select the drive, 
channel, and test pattern that you want to use 0. 

Controls at the End of the First Pass 

When the diagnostic stops, either because of an error or 
because it ran without errors, you can select from a number of 
options. The first menu Q permits you to select changes in the 
way the diagnostic is running or to look at certain information. 
If you want to change the control options for the diagnostic 

(selection 2), you can get the drive, channel, and pattern 

selection menu 0, and you get the test options menu m 
Qj. The selections from the test options menu cause the 
following results. 

The last routine (of a section), will be the first routine run when 
an option, drive address, channel address, or test "pattern is 
changed. 



Option 
STEP 



Result 



ERROR LOOP 



LOOP RTN 



Permits stepping through a diagnostic 
section by stopping at the end of each 
diagnostic routine. Each time the 
ENTER key on the MD keyboard/display 
is pressed, the next diagnostic routine 
runs. You can also use this option with 
the loop routine option to stop the 
routine after each run. 

Causes the diagnostic routine to run to 
the point of error and then restart the 
test. The routine loops until the PF key 
on the MD keyboard/display is pressed. 

Error loop causes the routine to loop if 
no errors are detected. 

Loop routine. Causes the last routine 
run to restart and loop until the MD 
keyboard/display PF key is pressed. If 
an error is detected, the loop ends and 
an error screen is displayed unless 
IGNORE ERR has also been selected. 

Address sync. Permits entering an 
address for oscilloscope synchronization. 

Loop section. Permits looping a section 
of one or more diagnostic routines. 
Looping continues until an error is 
detected or the PF key on the MD 
keyboard/display is pressed. 

Address stop. Causes the microprogram 
in progress to stop when the storage 
address you have entered is reached. 

Ignore error. Disables the check 1 error 
stop. If this option is used at the same 
time as the loop routine option, the 
routine restarts when an error occurs. 



DISABLE MD SIGNAL Ends diagnostic to MD signalling. This 
option can be used with the ADSYNC 
and LOOP RTN options to increase the 
oscilloscope triggering rate. 



ADSYNC 



LOOP SCT 



ADSTOP 



IGNORE ERR 



RUN 



This option starts the diagnostic 
operating under the conditions that you 
have established with your other option 
selections. This option must be entered 
as the last option selected. The last 
routine (of a section), will be the first 
routine run when an option, drive 
address, channel address, or test pattern 
is changed. 
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information Supplied by the Support 
Diagnostics 

The support diagnostics supply three kinds of information: 

• A status screen 

• Error screens 

• Common stop addresses 

Status Screen 

When a diagnostic routine is running or ends, with or without an 
error, the status screen Q (see DIAG 4) displays. If the routine 
did not have an error and more than one routine is to run, the 
screen displays only momentarily, then it is replaced with the 
loading screen from the next routine. If an error occurred or no 
more screens are to run, the diagnostic stops with the status 
screen displayed. The status screen displays: 

• SECTION = The name of the diagnostic section 

• ROUTINE = The name of the diagnostic routine 

• # = Control options 

ZZ No options 

EL Error loop 

LR Loop routine 

IE Ignore errors 

El Error loop and ignore errors 

LI Loop routine and ignore errors 

AD Address sync 

EA Error loop and address sync 

LA Loop routine and address sync 

Al Address sync and ignore errors 

EX Error loop and address sync and ignore errors 

LX Loop routine and address sync and ignore errors. 

• STS = Status of diagnostics 
RUNNING Diagnostics running 
STOPPED Diagnostics stopped 
OKI STOP Check 1 error, stopped 
LOOPING Diagnostic looping 

ERROR Error has occurred (see note 1 ) 



GOOD Diagnostic complete with no errors 

DATA(XX) Expected data, actual data is shown in the 
/RTN field 

PGMFLAG Program flag 

MTIERR Maintenance-tags-in error (see note 1) 

LOOPREQ Error loop request 

CHECK1 Check 1 error, not stopped (see note 1) 

• /RET = Return code 

40 Good return 

03 Error 

Press ENTER for message from the diagnostic 

Note 1 : 

- If STS = DATA(XX), /RTN = actual byte received. 

- If STS = CK 1 STOP or CHECK 1 , /RTN = maintenance 
status byte (MSB) (see note 2). 

- If STS = MTIERR, /RTN = maintenance tags in (MTI) 
(see note 2). 

- If STS = PGMFLAG, /RTN = 

— 80 = Loop routine (diagnostic) 

— 40 = Loop on error 

— 20 = Ignore error. 

Note 2: 

See "Error Screens" if no screens are available. 

- See EAD 1 for E 100 or Fnnn. 

Error Screens 

In addition to the status screen, each diagnostic can supply you 
with error screens (see DIAG 4). The error screens follow 
the status screen only if an error occurred. The error screens are 
made for the particular diagnostic, so they are explained in the 
description of each diagnostic. 

Common Stop Addresses 

When a diagnostic routine completes its run, it branches to a 
stop address. The stop addresses supply diagnostic test result 
indications. 

To obtain the stop address at which a diagnostic routine has 
stopped, you must select 3 from the DIAG. 1 1 screen (see 
DIAG 4) and display the MA REGS. The address shown on the 
MP - STOPPED screen |3 is the stop address. 

The following stop addresses are common to all diagnostic 
routines except EEA4 (where Y - 6), and EEFO (where Y - 0). 
The y represents the second hexadecimal digit following the EE 
in the name of the diagnostic routine as shown on the status 
screen Q (see DIAG 4). 



Address Meaning 
yOll 



The branch operation did not work. The 
microprocessor has failed. See the FSI section for 
''Error Code E100." 



yd 2 A test failed in this routine. 

y013 A get pointer error occurred. Indicates a 

microprogram error. 

y014 The routine ended successfully (Normal end). 

y015 Reserved. 

yOl 6 A command that was not valid was received from the 

MD. Rerun the routine. If the routine runs 
successfully, ignore the error. If the routine fails 
repeatedly, see FSI section for "Error Code E100." 

yOl 7 The MD connection is broken. 

y018 The maintenance adapter card detected an error 

during microprocessor to MD communications. 

How to Use the Information Supplied by the 
Support Diagnostics 

When an error occurs while running the diagnostics, the 
diagnostic stops with the status screen displayed. When the 
status is ERROR, use the information from the error screens as 
follows: 

1 . Press the enter key to advance to the first error screen. 

2. Write down the information from the error screen. 

3. Press ENTER to advance to any following error screens and 
write down the information from those screens. 

4. Look at the first six characters from the first error screen. 
These constitute a failure ID code. 

5. Look up the failure ID code in the chart that is part of the 
description of the routine in this section of the maintenance 
information. The chart tells you what failure occurred and 
sends you to the error analysis diagram (EAD) that guides 
you in troubleshooting that error. The other information 
recorded from the error screens is used to analyze the error 
using the EAD. 

6. When the failure has been repaired, load functional 
microcode into the control unit, insert the product diskette 
into the MD, and select the Unit Test option to verify that 
the subsystem operates correctly. 



For example, if you were running EE32 and the diagnostic 
stopped with ERROR displayed as the status on the status 
display: 

1 . Press the ENTER key to display the first error screen. 

2. Assume the first six characters on the first error screen are 
BU2021. 

3. Look in the chart in the description of EE32 and find 
BU2021. 

4. The chart explains that a buffer channel status error 
occurred and that the FSI section for error code D5nn 
should be used. 



Verify 



Some error screens can send you to the following reference 
screen. 



MACHINE 


FAILURES MAY 


CAUSE CURRENT ERROR | 


DATA TO 


BE INVALID. 


SEE DIAC 


1 "VERIFY". 



This message is referred to by routines EE12, EE13, EE14, and 
EE85. The message tells you to make sure that the data 
displayed by the error displays is correct. 

Either XR address bus or XR data bus errors can occur that can 
cause the data that is read by the microprocessor to be invalid. 
The microprocessor then displays this invalid data as the data on 
the error screen. To make sure that you know that you have the 
correct data, you must verify the error screen display. 

1 . Write down the error display data as explained under "How 
to Use the Information Supplied by the Diagnostics." 

2. Display the control unit scan rings. Note that the XRA 
register information is formatted differently on the scan ring 
display than it is on the diagnostic display. See SDISK 1 for 
"Control Unit Scan Rings." and DF 1 for "XRA Register." 

3. Write down the data in ERA, ERB, and the XRA registers. 
Also write down the value of the XR error bit (PSR bit 0). 

4. Compare the data from the scan rings with the data from 
the error display. 

5. If the data is different, use the data from the scan rings. 

6. If the data from the error display is valid, you do not need to 
verify the data again while diagnosing the failure. 
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How to Use the Diagnostic Test Options 

The test options for the support diagnostics are very versatile, 
but you must understand sonne features of the programs to use 
the options most effectively. The control program in the MD 
interacts with the diagnostic programs to control the way the 
options function. The options perform somewhat differently for 
running a diagnostic section than they do for running a 
diagnostic routine. 

In running a diagnostic section or running from an error code 
entry, the MD selects a group of routines to be run. The MD 
then gives you the opportunity to select step mode or to loop 
the section. Selecting either of these options at this time 
(before the routines have started running) affects all of the 
routines. Selections made after the routines are running can 
affect a single routine or all the routines. 

In running a diagnostic routine, you cannot select run options 
until after the first pass of the routine. Any option selected 
applies only to the one routine because only one routine is 
running. 

Each routine contains indicators called flags that the MD sets 
and tests to determine what control options are effective for 
each run of a routine. If step mode or loop section options are 
selected at the beginning of the run, the MD sets the 
corresponding flags on in each routine in the section. During the 
run, other options can be selected that affect single routines in 
the section. Selecting run with no other options selected clears 
ail the options for that routine. 

Some Examples of Using the Diagnostic Test 
Options 

The following discussion does not give all the possible 
combinations for use of test options. It illustrates two ways in 
which the options can be used so that you can see how to 
devise other uses for them. 



When the section starts, routine 1 runs and stops. When you 
press the ENTER key, routine 2 runs and stops. Presuming that 
we have no errors on the first pass, routines 3 and 4 run in the 
same way as routines 1 and 2. When you press ENTER after 
routine 4 stops, routine 1 starts again as shown by loop ^J. 

Now, on the second pass, let us say that an error occurs in 
routine 2, so routine 2 stops with the error indication. You can 
modify the run options at this time by using selection 2 from the 
DIAG. 1 1 screen (|3 on DIAG 4). 

Let us say that you select ERROR LOOP. The routine enters loop 
IJJ, and you can analyze the failure. After you analyze the 
failure, you can get to the DIAG. 1 1 screen again by pressing PP. 
Let us say that you select RUN with no other options. This 
selection clears step mode and loop routine from the flags in 
routine 2. No w, r outines 3 and 4 continue in step mode and we 
return to loop ^J where routine 1 runs in step mode. However, 
routine 2 does not stop to permit you to press enter before 
routine 3 starts. (Remember, you cleared step mode in routine 
2.) 

Using Loop Routine 

See the figure on this page again. This time let us say that we 
selected a diagnostic section and will loop the section but not in 
step mode. When the section begins, routine 1 runs, followed 
by routines 2, 3, and 4, then loop Q] starts the operation 
again. Let us say that on one of the passes an error occurs in 
routine 4. The diagnostics stop in routine 4 and you select 
LOOP RTN as a test option. This selection starts us in loop Bi . 
Let us say that you cannot get a failure while running in the 
LOOP RTN options, so you press the PF key to get to the 
DIAG.1 1 screen to select another option. To return to loop li<l . 
you must select LOOP SCT for the test option. (Remember, if 
you just select RUN, you clear all the control options for that 
routine.) 



Enter 



Routine 1 



Routine 2 



Routine 3 



Routine k 



Exit 



How to End Use of the Diagnostics 

When you are through running diagnostics, go to DIAG.1 1 either 
by pressing the PF key on the MD keyboard/display or by 
pressing the ENTER key if you are stopped with GOOD displayed 
on the status screen Q (see DIAG 4). Selection 4 on the 
DIAG.1 1 screen Q (see DIAG 4) takes you to the support 
diskette main menu Q (see DIAG 4). You can then choose to 
use some other facility from the support diskette or you can end 
the call (selection 4 on the main menu). 

To end the call: 

1 . If you have repaired the failure: 

a. Remove the support diskette from the MD. 

b. IML the functional microcode into the control unit. 

c. Insert the product diskette into the MD. 

d. Select the unit test option to verify that the subsystem 
operates correctly. 

e. Return the CU Offline/CU Online switch to the CU 
Online position. 

f. Return the subsystem to the customer. 

2. If you have not repaired the failure, follow the defer call 
procedure or other procedure to continue with the analysis 
of the failure. 



Using Step Mode, Loop Routine, and Error Loop 

Refer to the figure on this page. Let us assume that we selected 
a diagnostic section and answered yes to the questions "Do you 
want to loop the section?" and "Do you want to run in step 
mode?" 
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Maintenance Device /Maintenance Adapter Diagnostic 

This diagnostic tests the communication path between the 
maintenance device and the maintenance adapter card in the 
control unit. The diagnostic tests the cables and the part of the 
maintenance adapter card that communicates with and responds 
to the MD. 

When the maintenance device/maintenance adapter diagnostic 
is selected (selection 4 on the subsystem diagnostics screen), all 
tests are automatically run. When the diagnostic stops, one of 
the following screens will be displayed: 

• Test complete screen 

• Tag active screen (failure ID= MD1020) 

• Function error screen (failure ID = MD2025). 

Pressing Enter from any of these screens takes you to a 
selection screen. 

Selection Screen 



MD/ MA Diagnostic DIAG 20 



'- SELECT: 1. RESTART 
2. PUT TEST 3. GET TST 
4. OPEN TEST 
5. STATUS OUT TEST 



This screen permits you to select the tests you want to run. 
Selection 1 restarts the complete maintenance 
device/maintenance adapter diagnostic. The other selections 
run the tests identified. PFl stops the tests and returns you to 
the main menu. 

Open Test 

This test shifts a data byte of hexadecimal 5A from the 
maintenance device through the maintenance adapter shift 
register. 

Put Test 



FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 


MD1020 


MD display lines 2-4 indicate that one 
or more inbound signal lines are active 
(zero volts) . 

This error message will vary depending on 
the state of each signal line named. 


An active level (zero volts) on 
'status in' will force 'read' active. 
'Status in' is controlled by the MD. 
Test this line at the maintenance 
adapter card if 'read' is active. 

These signal lines may be held active 
(zero volts) by the microcode in the CU, 
To eliminate this as the cause of the 
problem, do a power on reset (POR) to 
the control unit by removing the IML 
diskette, and pressing the IML switch. 
The test may be restarted by pressing 
enter on the MD keyboard and responding 
"YES" to the "RETRY" message. 


FRU115 
FRUn? 
FRU135 
FRU169 










MD1020 "" ERROR 
MD 'WRITE' ACTIVE 
MD 'READ' ACTIVE 
MD 'STS OUT' ACTIVE 










MD1035 


The program detected that an internal MD 
failure has occurred. 


Replace the MD . 


MD 










MD1035 "" ERROR 
THE MD IS FAILING 










MD1025 


The Port function indicated by the 'xxxx' 
field has failed. The order of testing is: 
OPEN, PUT, GET, and STAT. 

The error Status Byte (aa) definition is: 

48 = Timed out waiting for the 

function to complete. (Caused 
by a mi ss i ng si gnal . ) 

81 = If the 'xxxx' field = OPEN, this 
status byte means the serial data 
path has fai led. 

If the 'xxxx' field = PUT, GET, 
or STAT, this sense byte means an 
error condition occurred. (Caused 
by an unexpected active signal.) 


1. Execute the MD diagnostic tests. 
See the "IBM Maintenance Device 
Maintenance Information." 

2. See EAD 1 for E103 errors. 

3. See OPER 1, "Maintenance Device 
to 3480 Maintenance Adapter 
Communication Path," for the signal 
lines used during the OPEN, PUT, 
GET, AND STAT tests. Use this 
information to find the failing 
line, and use the status byte (aa) 
to show what type of failure 
occurred on that line. 


FRuns 

FRU117 
FRU134 
FRU135 
FRU169 










MD2025 "" ERROR 
PORT 'xxxx' FAILED.. 
STAT= aa 
(ENTER = LOOP) 




xxxx = 

aa = 


OPEN 
PUT 
GET 
STAT 

Status Byte 





This Test sends a hexadecimal 55 (Load Data Reg 1) command 
to the maintenance adapter with a data byte of hexadecimal 5A. 

Get Test 

This test sends a hexadecimal 5E (Unload The MTI Reg) 
command to the maintenance adapter and receives a data byte 
of hexadecimal 20. 

Status Out Test 

This test sends a data byte with bad parity to the maintenance 
adapter and checks that the maintenance adapter signals that 
the byte is wrong. 
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Basic Control Unit Test 

The purpose of the basic control unit test is to assure that the 
maintenance adapter, processor, and control storage functional 
areas operate correctly. 

This test consists of two major sections. The first section uses 
the maintenance adapter to MD interconnection to test: 

• The MA data and address registers 

• The control unit control storage data bus 

• All control storage address bus 

• The control unit microprocessor's ability to execute the 
resident IML microcode. 

The IML microcode will detect errors in the microprocessor, 
external registers, and control storage areas. 

The second section of the test loads and executes all the basic 
support micro-diagnostics that are defined in E010 - CD 
Functions Test (see DIAG 1). 



FRUS 

See CARR-CU or CARR-DR, pages 1-1, 1-2, 1-3, and 1-4 for 
the names and locations of the FRUs. 



MAIN MENU """ 

ENTER A NUMBER 
FROM THE FOLLOWING 
LIST: 



1=SUBSYS DIAGNOSTICS 
2=SUBSYS DSPLY/ALTER 
3=SUPP0RT UTILITIES 
"END OF LIST" 



1= SELECTED DIAG. 
2= BASIC CU TESTS 
3= DR CMD EXERCISER 
A= MD/MA DIAG. 



27100 '" DO YOU 
WANT TO LOOP THE 
DIAGNOSTICS 



If 'no' is the answer, the CU Basic and E010 linked tests run 
one pass. 

If 'yes' is the answer, the CU Basic and E010 tests will run on 
the first pass, and on the second and succeeding passes only 
E010 will run. 

If no failures are detected, the following message is displayed 
after the diagnostics have completed: 'BASIC CU DIAG RAN 
ERROR FREE'. 



Basic Controi Unit Test 



DIAG 3G 



Basic CU Test Messages 



■k-h-k-h 








TESTING THE 


MA 


REGS 


TEST 


DATA=xx 







XX Test data is: 
00 
FE 
AA 
55 
B2 
C4 



TESTING CONTROL 
STORAGE . . 
PATTERN=xxxx 



xxxx Test data pattern is: 
0000 
FEFE 
AAAA 
5555 
B2B2 
C4C4 



•k:k:f:ik 






RUNNING 


THE 


IML 


DIAGNOSTICS 





-' CU BASIC TEST 
RAN ERROR FREE 
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Basic Control Unit Test (Continued) DiAG 32 



FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 




1. If the value of ERA or ERB is other than 00, see the FSI 
FOLLOW STEPS 1 AND 2 BEFORE TAKING ANY OTHER ACTIONS: section for error code ElOO. 

2. If PSR bit 0=1, see the EAD 1 for error code Fnnn. 






CB1023 


MD display line 1 can also show: CB1023 ""DATA COMPARE. 

Data is written to and read back from four maintenance 
adapter card registers {rrrrr). 

If the EXPECTED data equals the ACTUAL data, the parity 
bit (which is not shown) is causing the error. 


1. Remove the 1 ML diskette from the control unit, then 
press the 1 ML switch to cause a power on reset. 

2. Respond YES to the RETRY message on the MD display 
to restart the test . 


FRU115 
FRU169 
FRU139 










CB1023 ""DATA PARITY 
ERROR., (rrrrr) 
EXPECTED DATA = (xx) 
ACTUAL DATA = (xx) 




r 


-rrrr = DREGl 
DREG2 
AREGl 
AREG2 




CB1025 


MD display line 1 can also show: 
CB1025 ""ADDR PARITY 
CB1025 ""DATA PARITY 
CB1025 ""CS DATA BUS 

Data is written to and read back from control store, and 
the EXPECTED and ACTUAL values are displayed if an error 
occurs . 

If the EXPECTED data equals the ACTUAL data, the parity 
bit (which is not shown) is causing the error. 


See the FSI section for error code ElOO. 


FRU13^ 
FRU135 
FRU115 
FRU117 
FRU139 










CB1025 ""ADDRESS BUS 
ERROR. . 

EXPECTED = (xxxx) 
ACTUAL = (xxxx) 










CB1026 


The extended operation bit in the maintenance status byte 
(MSB) register did not reset after a 'Stepmp' operation. 


1. Remove the 1 ML diskette, then press the 1 ML switch to 
cause a power-on reset. 

2. Select and run the "Basic CU Test" option again. 

3. Check the top card connectors on the logic card FRUs 
1 i sted for th i s error . 


FRUl 17 
FRU115 
FRU139 










CB1026 ''^^^ MP FAILURE 










CB1027 


The instruction executed bit in the maintenance status 
byte (MSB) register did not activate after a Force 
Instruction and 'Stepmp' command operation. 


1. Remove the 1 ML diskette, then press the IML switch to 
cause a power-on reset. 

2. Select and run the "Basic CU Test" option again. 

3. Check the top card connectors on the logic card FRUs 
1 i sted for this error . 


FRUl 17 

FRuns 

FRU139 










CB1027 "" MP FAILURE 










CB1028 


MD display line 2 can also show: ERROR . .""ADDR PARITY 

A reset is issued to the MP followed by two 'Step' 
commands. This results in a hardware IForced branch to 
address 0000 and the execution of the first PROM 
i nstruct ion . 

If the EXPECTED data equals the ACTUAL data, the parity 
bit (which is not shown) is causing the error. 


Go to the PWR section, "MAP O100--Power Start," entry 
point A, and follow the power MAPs. 

Run diagnost ic 'EOlO' . 

Check the top card connectors on the logic card FRUs 
1 i sted for th i s error . 


FRUl 17 
FRUl 15 
FRU139 










CB1028 "" MP RESET 
ERROR. .""INVALID ADR 
EXPECTED = (xxxx) 
ACTUAL = (xxxx) 
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Basic Control Unit Test (Continued) 



Basic Control Unit Test (Continued) DIAG 34 



FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 




1. If the value of ERA or ERB is other than 00, see the FSI 
FOLLOW STEPS 1 AND 2 BEFORE TAKING ANY OTHER ACTIONS: section for error code ElOO. 

2. If PSR bit 0=1, see the EAD 1 for error code Fnnn. 






CBIO36 


This error is generated by the PROM diagnostic program 
that tests CU Control Storage. 

MD display line 2 will contain a "^CKl" if a check 1 
condition occurred. 

Register data is defined in the maintenance information 
DF section. 


Run diagnostic E010. 


FRU135 
FRU13^ 
FRU115 
FRU117 
FRU139 










CB1036 "" CS FAILURE 
ERA=aa) ERB=bb) #CK1 
DATA ADDRESS= (xxxx) 
DATA PATTERN= (xxxx) 










CBIO37 


This error is generated by the PROM diagnostic program 
while testing basic CU functions. 

MD display line 2 will contain a "^CKl" if a check 1 
condition occurred. 

Register data is defined in the maintenance information 
DF section. 


Run diagnostic EOlO. 


FRU117 

FRU115 

FRU121 

FRU085^ 

FRUl ]k 

FRU120 

FRU116 

FRUl 19 

FRU188 

FRU139 










CB1037 "" MP FAILURE 
ERA=aa) ERB=bb) #CK1 
XRA=xx) MTI=tt) 
PSR=pp PCR=cc PER=ee 










CB1038 


This error is generated by the PROM diagnostic program 
while testing basic CU functions. 

MD display line 2 will contain a "^CKl" if a check 1 
condition occurred. 

Register data is defined in the maintenance information 
DF section. 


See EAD 1 for error code Fnnn. 

XR errors can cause ERA and ERB errors. Use routine EE85 
to check the ERA and ERB registers. 

Run diagnostic E010. 


FRU121 
FRU118 
FRU117 
FRU115 
FRU114 
FRU120 
FRU119 
FRU116 
FRU13^ 
FRU135 
FRU157 
FRU158 
FRU159 
FRU139 










CB1038 "" XR FAILURE 
ERA=aa) ERB=bb) #CK1 
XRA=xx) MTI=tt) 
PSR=pp PCR=cc PER=ee 










CB1041 


An error occurred while trying to read error data from 
the control unit. 


1. Remove the IML diskette from the control unit, then 
press the IML switch to cause a power on reset. 

2. Respond YES to the RETRY message on the MD display to 
restart the test. 

See DIAG 1 for "Maintenance Device/Maintenance Adapter 
Diagnost ic." 


FRU115 
FRU117 
FRU169 
FRU139 










CB1041 MA CONNECTION 
ERROR.. 

-RESET THE CU. 
(ENTER = RETRY) 










CB1045 


The PROM diagnostic failed to complete successfully, and 
the error code is invalid. 


1. Remove the IML diskette from the control unit, then 
press the IML switch to cause a power on reset. 

2. Press the enter key on the MD . 

3. Select and run the "Basic CU Tests" option again. 


FRU115 
FRU117 
FRU169 
FRU139 










CB1045 ""INVALID IML 
ERROR CODE = (xxxx) 











1 This FRU is EC sensitive. See CARR-DR 4. 
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Processor Function Test - Routine EE12 



Routine EE12 DIAG 50 



Prerequisite diagnostics must run without failure before 
this diagnostic is run. See DIAG 3, 'PREREQUISITE 
DIAGNOSTICS." 

This routine provides a general check of the microprocessor data 
low. including: 

Branching 

Local storage access and storage capabilities 

Paths to external registers 

Control storage access and storage capabilities. 

Routine Start A ddress: 2010 

Error Loop: If no error occurs, the routine loops as if "LOOP 
ROUTINE" is set. When an error is detected, the routine saves 
the error information and displays the error on the MD. After 
the error is displayed, the routine continues to loop on that error. 
However, if a different error occurs, that new error is displayed 
on the MD, and the routine will loop on the new error. 

Error Displays 

When an error is detected by the diagnostic program, the 
maintenance device displays error information on its 
keyboard/display. The first screen displays automatically. You 
can see the second and following screens by pressing the 
ENTER key on the keyboard/display. 

The format of the display's first line is the same for all detected 
errors. The remaining three lines contain additional information 
about the failure. 

External registers are defined in the DF (Data Fields) section of 
this maintenance information. 



FAILURE ID 



HC2021 



HC2022 



HC2023 



HC202i4 



HC2025 



HC2026 



HC2027 



DESCRIPTION 



Failure occurred when testing branch 
conditions for active and reset conditions. 



Failure occurred during local storage 
paging or addressing operations. 



Local storage register failed when 
tested with AA, 55, and 01 patterns. 



External register immediate operation 
failed. 



Failure occurred during a register to 
register operation. 



Local storage j-egister immediate operation 
fai led. 



Failure occurred during a processor to 
control storage operation. 



ADDITIONAL ACTIONS 



3. 



Remove the IML diskette, then press the 
IML switch to cause a power-on-reset . 

Run routine EE12 again. 

If the value of ERA or ERB is other 
than 0, see the FSI section for error 
code ElOO. Also see action number k 
of this Additional Actions column. 



If PSR bit 
code Fnnn. 



1 , see EAD 1 for error 



k. If a diagnostic failure occurs and no 
errors are detected by the hardware, 
see the FSI section for error code 
ElOO and perform the procedures for 
the microprocessor and control 
storage. 

5. XR errors (PSR bit 0=1) can cause 
ERA and ERB errors. Use diagnostic 
EE85 to check the ERA and ERB 
regi sters . 



FRUS 



FRU121 
FRUnS 
FRU117 
FRU115 
FRUll^ 
FRU120 
FRU119 
FRU116 
FRU13^ 
FRU135 
FRU157 
FRU158 
FRU159 
FRU139 



ERROR DISPLAYS 



nnnnnn 




ERA ACT 


= xx,EXP= yy 


ERB ACT 


= xx,EXP= yy 


PSR ACT 


= xx,EXP= yy 



PER 


ACT 


= XX 


,EXP= 


YY 


MTI 


ACT 


= XX 


,EXP = 


YY 


XRA 


ACT 


= XX 


,EXP= 


YY 


MDh 


= md 


WR= 


dw,RD= 


=dr 



MACHINE FAILURES MAY 
CAUSE CURRENT ERROR 
DATA TO BE INVALID. 
SEE DIAG 1 "VERIFY". 



This screen is explained 
on DIAG 6. 



nnnnnn = Fa i lure I D 

XX = The actual contents 

of the external 

reg i ster 
yy = The expected contents 

of the external 

reg i ster 
md = Contents of the 

maintenance data 

in register 
dw = Data wr i tten 
dr = Data read 



FRUS 

See CARR-CU or CARR-DR, pages 1-1, 1-2, 1-3, and 1-4 for 
the names and locations of the FRUs. 
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Interrupt Level Test - Routine EE13 



Routine EE13 DIAG 55 



Prerequisite diagnostics must run without failure before 
this diagnostic is run. See DIAG 3, PREREQUISITE 
DIAGNOSTICS." 

This routine tests the microprocessor interrupt handling for 
interrupt levels through 7. 

Routine Start Address: 30 1 

Error Loop: If no error occurs, the routine loops as if "LOOP 
ROUTINE" is set. When an error is detected, the routine saves 
the error information and displays the error on the MD. After 
the error is displayed, the routine continues to loop on that error. 
However, if a different error occurs, that new error is displayed 
on the MD, and the routine will loop on the new error. 

Error Displays 

When an error is detected by the diagnostic program, the 
maintenance device displays error information on its 
keyboard/display. The first screen displays automatically. You 
can see the second and following screens by pressing the 
ENTER key on the keyboard/display. 

The format of the display's first line is the same for all detected 
errors. The remaining three lines contain additional information 
about the failure. 

External registers are defined in the DF (Data Fields) section of 
this maintenance information. 

FRUS 

See CARR-CU or CARR-DR, pages 1-1, 1-2, 1-3, and 1-4 for 
the names and locations of the FRUs. 



FAILURE ID 



HC3021 



HC3022 



HC3023 



HC302^ 



HC3025 



HC3026 



HC3027 



HC3028 



HC3029 



HC302A 



HC302B 



HC302C 



HC302D 



HC302E 



HC302F 



DESCRIPTION 



Failure occurred when testing if interrupts can be 
suspended. 



Invalid subroutine return code. 



The Interrupt mask register (IMR) has bits that won't 
change. They are fixed in either an ON or an OFF 
pos 1 1 ion. 



While using the interrupt mask register (IMR) an XR 
error is detected. 



The local store page was not saved correctly or a PSW 
swap occurred to the wrong interrupt level. 



An XR error occurred while exercising the processor 
external registers. 



The interrupts occurred in the wrong sequence. The PSR 
current and/or previous values are wrong. 



Extend bits for external register addressing were not 
saved and set/reset correctly. 



Extend bits for external register addressing were not 
saved and set/reset correctly. 



The local store page was not saved correctly or a PSW 
swap occurred to the wrong interrupt level. 



An XR error occurred while exercising the processor 
external registers. 



The interrupts occurred in the wrong sequence. The PSR 
current and/or previous values are wrong. 



Extend bits for external register addressing were not 
saved and set/reset correctly. 



The condition code is not set correctly in the PSW. 



The local store page was not saved correctly or a PSW 
swap occurred to the wrong interrupt level. 



ADDITIONAL ACTIONS 



1. Remove the I ML diskette, 
then press the IML switch to 
cause a power-on-reset . 

Run routine EE13 again. 

2. If the value of ERA or ERB 
is other than 0, see the FSI 
section for error code ElOO. 
Also see step 4 of this 
Additional Actions column. 

3. If PSR bit 0=1, see EAD 1 
for error code Fnnn. 

k. If a diagnostic failure 
occurs and no errors are 
detected by the hardware, 
see the FSI section for 
error code ElOO and per- 
form the procedures for 
the microprocessor and 
control storage. 

5. XR errors (PSR bit 0=1) 

can cause ERA and ERB errors. 
Use routine EE85 to check 
the ERA and ERB registers. 



FRUS 



FRU121 
FRU118 
FRU117 
FRU115 
FRU114 
FRU120 
FRU119 
FRU116 
FRU134 
FRU135 
FRU157 
FRU158 
FRU159 
FRU139 



ERROR DISPLAYS 



nnnnnn 






ERA ACT 


= xx,EXP= 


yy 


ERB ACT 


= xx,EXP= 


yy 


PSR ACT 


= xx,EXP= 


yy 



PER 


ACT 


= XX 


,EXP = 


yy 


MTI 


ACT 


= XX 


,EXP= 


yy 


XRA 


ACT 


= XX 


,EXP = 


yy 


MDI = 


= md, 


WR= 


dw,RD = 


=dr 



MACHINE FAILURES MAY 
CAUSE CURRENT ERROR 
DATA TO BE INVALID. 
SEE DIAG 1 "VERIFY". 



This screen is explained 
on DIAG 6. 



nnnnnn = Fai lure I D 

XX = The actual contents 

of the external 

regi ster 
yy = The expected contents 

of the external 

regi ster 
md = Contents of the 

maintenance data 

in register 
dw = Data wr i tten 
dr = Data read 
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Interrupt Level Test - Routine EE13 (Continued) 



Routine EE 13 (Continued) DIAG 60 



FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 


HC3O3O 


Extend bits for external register addressing were not 
saved and set/reset correctly. 


1. Remove the IML diskette, 
then press the IML switch to 
cause a power-on-reset . 

Run routine EE13 again. 

2. If the value of ERA or ERB 
is other than 0, see the FSI 
section for error code ElOO. 
Also see step k of this 
Additional Actions column. 

3. If PSR bit = 1, see EAD 1 
for error code Fnnn. 

4. If a diagnostic failure 
occurs and no errors are 
detected by the hardware, 
see the FSI section for 
error code ElOO and per- 
form the procedures for 
the microprocessor and 
control storage. 

5. XR errors (PSR bit 0=1) 
can cause ERA and ERB errors. 
Use routine EE85 to check 
the ERA and ERB registers. 


FRU121 

FRunS 

FRUn? 

FRuns 

FRUl 14 
FRU120 

FRuns 

FRUn6 
FRU134 
FRU135 
FRU157 
FRU158 
FRU159 
FRU139 


See the "Error Displays" 
column on DIAG 55- 


HC3O3I 


The Interrupts occurred in the wrong sequence. The PSR 
current and/or previous values are wrong. 


HC3O32 


The Interval timer failed during Interrupt handling. 


HC3033 


The Interval timer failed during interrupt handling. 


HC3034 


The Interval timer failed during interrupt handling. 


HC3035 


An XR error occurred while exercising the processor 
external registers. 


HC3036 


Check 1 error occurred during the interrupt test. 


HC3037 


Check 1 error occurred during the interrupt test. 


HC3038 


An XR error occurred while exercising the processor 
external registers. 
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Processor External Register Test - Routine EE14 



Routine EE14 DIAG 65 



Prerequisite diagnostics must run without failure before 
this diagnostic is run. See DIAG 3, "PREREQUISITE 
DIAGNOSTICS." 

This routine provides a check of the microprocessor external 
registers function and error handling. 

Routine Start Address: 40 1 

Error Loop: If no error occurs, the routine loops as if "LOOP 
ROUTINE" is set. When an error is detected, the routine saves 
the error information and displays the error on the MD. After 
the error is displayed, the routine continues to loop on that error. 
However, if a different error occurs, that new error is displayed 
on the MD, and the routine will loop on the new error. 

Error Displays 

When an error is detected by the diagnostic program, the 
maintenance device displays error information on its 
keyboard/display. The first screen displays automatically. You 
can see the second and following screens by pressing the 
ENTER key on the keyboard/display. 

The format of the display's first line is the same for all detected 
errors. The remaining three lines contain additional information 
about the failure. 

External registers are defined in the DF (Data Fields) section of 
this maintenance information. 

FRUS 

See CARR-CU or CARR-DR, pages 1-1, 1-2, 1-3, and 1-4 for 
the names and locations of the FRUs. 



FAILURE ID 



HC^021 



HC^022 



HC4023 



HC4024 



HC4025 



HC^026 



HCA027 



HC4028 



HC4029 



HCA02A 



HC^02B 



DESCRIPTION 



Jump address high register failed. 



Force jump operation failed. 



Jump address low register failed. 



Interval timer registers A and/or B failed. 



Interval timer A and/or B timings wrong. 



Processor control register (PCR) failed. 



Interrupt mask register (IMR) failed. 



Processor diagnostic register (PDR) failed. 



Local storage page register (LSP) failed. 



ERA or ERB is incorrect, or the ERA or ERB 
could not be reset, or the PSW error 
indication is incorrect. See step 1 under 
the Additional Actions column of this chart. 



Level 1 interrupt problem. 



ADDITIONAL ACTIONS 



1. Remove the IML diskette, then press the 
IML switch to cause a power-on-reset . 

Run routine EEl4 again. 

2. If the value of ERA or ERB is other 
than 0, see the FSI section for error 
code ElOO. Also see action number k 
of this Additional Actions column. 

3. If PSR bit = 1, see EAD 1 for error 
code Fnnn. 

k. If a diagnostic failure occurs and no 
errors are detected by the hardware, 
see the FSI section for error code 
ElOO and perform the procedures for 
the microprocessor and control 
storage. 

5. XR errors (PSR bit 0=1) can cause 
ERA and ERB errors. Use diagnostic 
EE85 to check the ERA and ERB 
reg i sters . 



FRUS 



FRU121 
FRU118 
FRU117 
FRUl 15 
FRUll^ 
FRU120 
FRUn9 
FRU116 
FRU13^ 
FRU135 
FRU157 
FRU158 
FRU159 
FRU139 



ERROR DISPLAYS 



nnnnnn 






ERA ACT 


= XX 


,EXP= yy 


ERB ACT 


= XX 


,EXP= yy 


PSR ACT 


= XX 


.EXP= yy 



PER 


ACT 


= 


XX 


,EXP = 


YY 


MTI 


ACT 


= 


XX 


,EXP = 


YY 


XRA 


ACT 


= 


XX 


,EXP = 


YY 


MDh 


= md 


WR = 


dw,RD= 


=dr 



MACHINE 


FAILURES MAY 1 


CAUSE CURRENT ERROR | 


DATA TO 


BE INVALID. 


SEE DIAC 


1 "VERIFY". 



This screen is explained 
on DIAG 6. 



nnnnnn = Fa i lure I D 

XX = The actual contents 

of the external 

reg i ster 
yy = The expected contents 

of the external 

reg i ster 
md = Contents of the 

maintenance data 

in register 
dw = Data wr i tten 
dr = Data read 
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Data Buffer Data Path Test - Routine EE32 



Routine EE32 DIAG 100 



Prerequisite diagnostics must run without failure before 
this diagnostic is run. See DIAG 3, "PREREQUISITE 
DIAGNOSTICS." 

This routine contains three modules that test the data buffer 
operation. The modules test the data paths into and out of the 
buffer, the buffer CRC character generation, and the ability to 
address all locations in the buffer. 

Routine Start Address: 20 1 

Error Loop: If no error occurs, the routine loops as if ''LOOP 
ROUTINE" is set. When an error is detected, the routine saves 
the error information and displays the error on the MD. After 
the error is displayed, the routine continues to loop on that error. 
However, if a different error occurs, that new error is displayed 
on the MD, and the routine will loop on the new error. 

Data Buffer Data Path Test 

This module consists of four tests that check each of the four 
data paths into the data buffer. 

• Test 1 uses the channel adapter write data path to write 
data into the buffer and the drive read data path to read 
data from the buffer. 

• Test 2 uses the drive write data path to write data into the 
buffer and the channel adapter read data path to read data 
from the buffer. 

• Test 3 writes 256 bytes of ripple data using the channel 
adapter write data path and reads the data back using the 
drive read data path. 



Data Buffer Check Character Test 

This module tests the CRC character generation. A record is 
written and the CRC character is stored. The same record is 
then read and the calculated CRC character is compared with the 
stored CRC character. 

Data Buffer Memory Test 

This module tests the addressability of the data buffer by writing 
into and reading out of every buffer location. It also tests the 
segment looping function of the data buffer. 

Error Displays 

When an error is detected by the diagnostic program, the 
maintenance device displays error information on its 
keyboard/display. The first screen displays automatically. You 
can see the second and following screens by pressing the 
ENTER key on the keyboard/display. 

The format of the display's first line is the same for all detected 
errors. The remaining three lines contain additional information 
about the failure. 

External registers are defined in the DF (Data Fields) section of 
this maintenance information. 

FRUS 



See CARR-CU or CARR-DR, pages 1-1, 
the names and locations of the FRUs. 



1-2, 1-3, and 1-4 for 



• Test 4 writes 256 bytes of ripple data using the drive write 
data path and reads the data back using the channel adapter 
read data path. 

A 256 byte data pattern of each hexadecimal character from 
hexadecimal 00 to hexadecimal FF is written into one data 
buffer data path and read through another data path. The 
expected data (written) is then compared to the actual data 
(read). 
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Data Buffer Data Path Test - Routine EE32 (Continued) 
Data Buffer Data Path Test 
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Routine EESiTContinued) Dl 



M 1 



02 



FAILURE ID 



DESCRIPTION 



ADDITIOtlAL ACTlOtJS 



FRUS 



ERROR DISPLAYS 



BU2021 



BU2022 



BU2e23 



BU2024 



BU2e25 



BU2026 



BU2G27 



BU2G28 



BU2029 



BU202A 



BII202B 



BU2G2C 



BU292D 



RU202E 



RU2n2F 



FOLLOW STEPS 1 AND 2 BEFORE TAKING OTHER ACTIONS: 



1. If ERA or ERR is not 00 go in I ?1 (or err code ElOO 

2. If PSR bit « 1, see EAO 1 (or error code Fnnn. 



A buffer channel status error occurred during a 
write operation through the channel write data 
path. 



A buffer device status error occurred during a 
read operation through the drive read data path. 



A buffer device status error occurred on the last 
pass during a read operation through the drive 
read data path. 



Data read from the buffer did not equal the data 
written into the buffer. 



The BDSE status bit 6 (device pointer stop) was 
not active after a read operation through the 
drive read data path. 



Channel - pointer « Stop was not on after an 
MP read. 



A buffer device status error occurred during a 
write operation through the drive write data 
path. 



A buffer cliannel status error occurred during a 
write operation through the channel write data 
path. 



A buffer channel status error occurred on the 
last pass during a read operation through the 
channel read data path. 



Data read from the buffer did not equal the data 
written into the buffer. 



'Service in' did not become active or 'data in' 
is active on a channel operation. 



'Data in' did not become active or 'service in' 
is active on a channel operation. 



Channel 1 stop bit was not active after a 
channel operation. 



'Microprocessor write complete' Hid not become 
active on a channel write operation. 



Buffer channel status error occurred during 
channel write operation. 



Sec the FSI section for error rodr l)5nn. 



FRUllI 
FRU12e 
TRU112 
TRU113 



See the FSI section for error codr Dfinn. 



nnnnnn 






ERA«ra. 




ERB=rb 


PSR*^xx, 


PER 'PP. 


xr?A=aa 


MTI=mm, 


MDI *md 





Sec the FSI section for error code Dfinn. 



If any errors are set, ignore the data compare error and 
troubleshoot the errors set by the liardware. 
See the FSI section for error code D5nn. 



See the FSI section for error code D6nn. 



nnnnnn Failure ID 

** No errors were set 

ra Contents of error register A 

rb Contents of error register B 

XX Contents of the processor status register 

pp Contents of the processor error register 

aa Contents of the external address register 

mm Contents of the maintenance tag in register 

md Contents of the main»onnnce data in register 



Sec the FSI section for error code l^Sm, 



See the FSI section for error code D6nn. 



See the FSI section for error code D5nn. 



See the FSI section for error code DSnn. 



If any errors are set, ignore the data compare error and 
troubleshoot the errors set by the hardware. 
See the FSI section for error code DSnn. 



See the FSI section for error code DSnn. 



b 
c 
d 
e 
f 

g 

h 
i 

J 

cc 



Sec Uie FSI section for error mflo DBnn. 



See the FSI scrtion for error code OSnn. 



See the FSI section for error code Dfinn. 



See the FSI section for error cndo l)5nn. 



BCSE 


« 


abcde 


BDSE 


« 


fghi.1 


BWRP 


m 


cc 



No errors were set 

Buffer channel status and error register 

bits - 3 

BCSE channel error group 

BCSE channel error group l 

BCSE channel error group 2 

BCSE channel error group 3 

BCSE device status and error register 

bits - 3 

BDSE device error gmup 

BDSE device error group i 

BDSE device error gronp 2 

BDSE device error group 3 

Contents of the buffer v;rap register 



DATA EXP/vn^T=aaaa 
DATA READ =hlihb 
BUFFER adr =rccc 



aaaa Data written into the buffer 
bbbb Data read from the buffer 
cccc Current buffer address 



NOTE: You will see the following error displays 
only if the Data Compaction Feature is installed. 



CMS - aa. 


CTXE = ee 


CMM « bb. 


CMDO * ff 


CUM « cc. 


CMDl « gg 


CTEO - dd. 


CMFL » hh 



aa Contents 

bb Contents 

cc Contents 

dd Contents 

ee Contents 

ff Contents 

gg Contents 

hh Contents 



of the CCMP status register 
of the CCMP mode register 
of the Cliannel mode register 
of the C3P0 error register 
of the C3P0 XR error register 
of the CCMP diagnostic register 
of the CCMP diagnostic 1 register 
of the CCMP feature level register 



CP0E0 « aa. 


CP2E0 « ee 


CPOEl « bb. 


CP2E1 « ff 


CP1E0 « cc. 


CP3E0 • gg 


CPlEl = dd. 


CP3E1 « hh 



aa Contents 

bb Contents 

cc Contents 

dd Contents 

ee Contents 

ff Contents 

gg Contents 

hh Contents 



of the 
of the 
of the 
of the 
of the 
of the 
of the 
of the 



Comp 
Comp 
Comp 
Comp 
Comp 
Comp 
Comp 
Comp 



error 

error 

1 error 

1 error 

2 error 

2 error 

3 error 
3 error 



register 

1 register 

register 

1 register 

register 

1 register 

register 

1 register 



CP0C « aa, 


CP0D « ee 


CPlC « bb, 


CPID « ff 


CP2C « cc. 


CP2D « gg 


CP3C » dd. 


CP3D - hh 



aa 
bb 
cc 
dd 
ee 
ff 

gg 

hh 



Contents of the Comp0 configuration register 
Contents of the Compl configuration register 
Contents of the Comp2 configuration register 
Contents of the Comp3 configuration register 
Contents of the CompO diagnostic register 
Contents of the Compl diagnostic register 
Contents of the Comp2 diagnostic register 
Contents of the Comp3 diagnostic register 



CBC 


CM0 « 


aaaaaaaa 


CBC CMl » 


bbbbbbbb 


CBC 


CM2 « 


cccccccc 


CBC 


CM3 « 


dddddddd 



aaaaaaaa - Channel byte count for Comp 

bbbbbbbb = Channel byte count for Comp 1 

cccccccc - Channel byte count for Comp 2 

dddddddd « Channel byte count for Comp 3 



These FPUs are EC sensitive. FRU112 may not be present. See CARR-CU 7. 
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Data Buffer Data Path Test - Routine EE32 (Continued) 
Data Buffer Data Path Test 



Routine EE32 (Continued) DIAG 102 



FAILURE ID 



DESCRIPTION 



ADDITIONAL ACTIONS 



FRUS 



ERROR DISPLAYS 



BU2021 



BU2G22 



BU2G24 



BU2025 



BU2025 



BU2027 



BU202A 



BU202B 



3U202C 



BU202D 



BU2G2E 



BU202F 



FOLLOW STE^S 1 AND 2 BEFORE TAKING OTHER ACTIONS: 



i. If ERA or ERB is not OG go to FSI for err code ElOO 
2. If PSR bit = I, see EAD 1 for error code Fnnn. 



A buffer channel status error occurred during a 
write operation through the channel write data 
path. 



A buffer device status error occurred during a 
j read operation through the drive read data path. 



BIJ2023 J A buffer device status error occurred on the last 
I pass during a read operation through the drive 
I read data path. 



Data read from the buffer did not equal the data 
written into the buffer. 



The 3DSE status oit (device pointer stop) was 
not active after a read operation through the 
drive read data path. 



Channel - pointer = Stop was not on after an 
MP read. 



A buffer device status error occurred during a 
write ope-ation through the arive write data 

patn. 



See the FSI section for error code D5nn. 



FRU114 
FRU120 
'FRU112 
'FRU113 



See the FSI section for error code D6nn. 



See the FSI section for error code D6nn. 



If any errors are set, ignore the data compare error and 
troubleshoot the errors set by the hardware. 
See the FSI section for error code D5nn. 



See the FSI section for error code D6nn. 



See the FSI section for error code D5nn. 



See the FSI section for error code 06nn. 



BU202S I A buffer channel status error occurred during a 
) write ope-ation through the channel write data 
path. 



BU2G29 I A buffer channel status efor occurred on the 
j last pass during a read operation through the 
I channel read data path. 



See the FSI section for error code D5nn. 



See the FSI section for error code D5nn. 



' Data read from the buffer did not equal the data 
j written into the buffer. 



'Service in' did not become active or 'data in' 
is active on a channel operation. 



If any errors are set, ignore the data compare error and 
troubleshoot the errors set by the hardware. 
See the FSI section for error code D5nn. 



See the FSI section for error code D5nn. 



'Data in' did not become active or 'service in' 
is active on a channel operation. 



Channel 1 stop bit was not active after a 
channel operation. 



'Microprocessor write complete' did not become 
active on a channel write operation. 



Buffer channel status error occurred during a 
channel wite operation. 



See the FSI section for error code D5nn. 



See the FSI- section for error code D5nn. 



See the FSI section for error code D5nn. 



See the FSI section for error code D5nn. 



Note: You will see this error display only if the 
4.5 Mb/s buffer adapter card is installed. 



CMS » AA. CTXE = EE 

CMM = BB. CMDG = FF 

CHM ' CC. CMDI « GG 

CTEO= DD. CMFL » HH 



CC 
DD 



Contents of the CCMP Status Register EE 

Contents of the CCMP Mode Register ff 

Contents of the Channel Mode Register GG 

Contents of the C2P0 E-ror Register HH 



Contents of the C2P0 XR Error Register 

Contents of the CCMP Diagnostic Register 

Contents of the CCMP Diagnostic 1 Register 

Contents of the CCMP Feature Level Register 



nnnnnn 
jERA=ra,ERB=rb 
|PSR=xx,PER=pp,XRA=aa 

MTI=mm,MDI=md 



i 



nnnnnn = Failure ID 
= no error set 



aa = Contents of XRA reg ra = Contents of ERA reg 

md = Contents of MDI reg rb = Contents of ERB reg 

Contents of MTI reg pp = Contents of PER reg 

XX = Contents of PSR reg 



mm 



iDATA EXP/WRT= aaaa 
I DATA READ ' bbbb 
i BUFFER ADR = cccc 



aaaa = Data written into buffer 
bcDb = Data read from buffer 
cccc = Current buffer address 



3CSE=abcde 

BDSE=fghij 
BWRP=cc 



* = No errors we-'e set 

a = Buffer channel status and error register 

bits G-3 
b = BCSE cnannel error group 
c = BCSE channel ei^ror group 1 
CC ' Contents of the buffer wrap register 
d = BCSE channel error group 2 
e = BCSE Channel error group 3 
f = Buffer device status and error register 

bits G-3 
g = BDSE device error group G 
h = BDSE device error group 1 
i = BDSE device error group 2 
j = BDSE device er'-or group 3 



These FRUs are EC sensitive. FRU112 may not be present. See CARR-CU 7. 
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Data Buffer Data Path Test (Continued) 



FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 




FOLLOW STEPS 1 AND 2 BEFORE TAKING ANY OTHER ACTIONS: 


1. 
2. 


If the value of ERA or ERB is other than 0, see the 
FSI section for error code ElOO. 

If PSR bit = 1 see EAD 1 for error code Fnnn. 


FRUlli* 
FRU120 
FRUn2l 
FRUn3^ 


See the "Error Displays" 
column on DIAG 102. 


BU2030 


Buffer channel status error occurred after a Store 
CRC command. 


See 


the FSI section for error code D5nn. 


BU2031 


Data read from the buffer did not equal the data 
written into the buffer. 


If any errors are set, ignore the data compare error 
and troubleshoot the errors set by the hardware. 
See the FSI section for error code D6nn. 


BU2032 


'Device pointer stop' or 'device complete' was not 
active after a read operation through the drive read 
data path. 


See 


the FSI section for error code D6nn. 


BU2033 


Buffer device status error occurred during a read 
operation through the drive read data path. 


See 


the FSI section for error code D6nn. 


BU203^ 


Buffer device status error occurred during a write 
operation through the drive write data path. 


See 


the FSI section for error code D6nn. 


BU2035 


'Device read end' and 'device data transfer complete' 
bits were not on after a write operation through 
the drive write data path. 


See 


the FSI section for error code D6nn. 


BU2036 


'Service in' did not become active or 'data in' is 
active on a channel operation. 


See 


the FSI section for error code D5nn. 


BU2037 


'Data in' did not become active or 'service in' is 
active on a channel operation. 


See 


the FSI section for error code D5nn. 


BU2038 


Data read from the buffer did not equal the 
data written into the buffer. 


If any errors are set, ignore the data compare error and 
troubleshoot the errors set by the hardware. 

See the FSI section for error code D5nn. 


BU2039 


Buffer channel status error occurred during a write 
operation through the channel write data path. 


See 


the FSI section for error code D5nn. 


BU203A 


Channel pointer equals stop was not on in the buffer 
channel status and error (BCSE) register after a 
channel operation. 


See 


the FSI section for error code D5nn. 



^ This FRU is EC sensitive. FRU112 may not be present. See CARR-CU 7. 
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Data Buffer Data Path Test - Routine EE32 (Continued) 
Check Character Test 



O 






C 



o 



^' 



Routine EE32(Continued) Dl 



M 1 



05 



FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 

1. If the value of ERA or ERB is other 
FSI section for error code ElOO. 

2. If PSR bit - 1 see EAD 1 for error 




FRUS 


ERf<OR DISPLAYS 




FOLLOV/ STEPS 1 AND 2 BEFORE TAKING ANY OTHER ACTIONS: 


than 0, see the 
code Fnnn. 


FRU114 

FRU120 

*FRU112 

*FRU113 


See the -^ppor Display" 
column c„ niAG 102. 


BU203B 


Ending sequence error after a channel write operation. 


See the FSI section for error code D5nn. 


BU203C 


Ending seqiience error after a channel read operation. 


See the FSI section for error code D5nn. 


BU203D 


A failure was detected by the buffer channel status and 
error (BCSE) or the buffer device status and error (BDSE) 
after an HP channel read or write operation. 


Sec the FSI section for error code D5nn 


or D6nn. 


BU203E 


Buffer channel remainder value is incorrect. 


See the FSI section for error code D5nn. 


BU203F 


The CRC character generated by the data transfer hardware 
and the expected CRC character are not equal. Errors are 
not checked. 


See the FSI section for error code D5nn. 


BU2040 


A failure was detected by the buffer channel status and 
error (BCSE) or the buffer device status and error (BDSE) 
after an HP device write operation. 


See the FSI section for error code D5nn 


or D6nn. 


BU2G41 


Buffer channel remainder value is incorrect. 


See the FSI section for error code D6nn. 


BIJ2042 


The CRC character generated by the data transfer hardware 
and the expected CRC character are not equal. Errors are 
not checked. 


See the FSI section for error code D6nn. 





This FRU is EC sensitive. FRU1 12 may not be present See CARR-CU 7. 
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Data Buffer Data Path Test - Routine EE32 (Continued) 

Check Character Test 



Routine EE32 (Continued) DIAG 105 



FAILURE 10 


DESCRIPTION ADDITIONAL ACTIONS 


FR'JS 


ERROR DISPLAYS 




FOLLOW STEPS 1 AND 2 BEFORE TAKING ANY OTHER ACTIONS: 


1. If the value of ERA or ERB is other than 0, see the 
FSI section for error code EIOO. 

2. If PSR bit = 1 see EAO 1 for error code Fnnn. 


FRUIU 

FRU120 

*FRUII2 

*FRUII3 


See tne "Error Display" 
column on DIAG 102. 


BU2333 


Ending sequence error after a channel write operation. 


See the FSI section for error code 05nn. 


3U203C 


Ending sequence error after a channel read operation. 


See the FSI section for error code 05nn. 


BU2030 


A failure was detected by the buffer channel status and 
error (BCSc) or the buffer device status and error (BDSE) 
after an MP channel write operation. 


See the FSI section for error code D5nn or D6nn. 


3U203E 


Buffer channel remainder value is incorrect. 


See the FSI section for error code D5nn. 


8U203F 


The CRC character generated by the data transfer hardware 
and the expected CRC character are not equal . Errors are 
not checked. 


See the FSI section for error code 05nn. 


3U2040 


A failure was detected by the buffer channel status and 
error (3CSE) or the buffer device status and error (3DSE} 
after an MP channel write operation. 


See the FSI section for error code D5nn or 06nn. 


3U2941 


Buffer channel remainder value is incorrect. 


See the FSI section for error code D6nn. 


3IJ2042 


The CRC character generated by the data transfer hardware 
and the expected CRC character are not equal. Errors are 
net checked. 


See the FSI section for error code 06nn. 



This FRU is EC sensitive. FRU112 may not be present. See CARR-CU 7. 
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Data Buffer Data Path Test - Routine EE32 (Continued) 
Memory Test 
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•AIUJRE 10 



DESCRIPTION 



ADOiriONAL ACTIONS 



FRUS 



ERROR DISPLAYS 



BU2043 



8U2044 



3U2045 



8U2046 



3U2047 



3U2G48 



3U2949 



3U204A 



3U2043 



BU204C 



FOLLOW STEPS 1 AND 2 BEFORE TAKING ANY OTHER ACTIONS: 



1. If the value of ERA or ER3 is other than 0, see the 
FSI section for error code EI90. 

2. If PSR bit = 1 see EAO 1 for error code Fnnn, 



A buffer channel status error was received after a write 
of modulo 32 addresses into the buffer. 



A buffer device status error was received after a read of 
the modulo 32 addresses just written into the buffer. 



The address read out of the buffer does not equal the 
expected address. 



Buffer channel status error was received after a 
specified data pattern was written into the buffer. 



A buffer device status error was received after a 
specified data pattern was read from the buffer. 



The data read out of the buffer does not equal the 
expected data. 



A buffer channel status error was received after a 
channel wrap write test. 



The buffer channel pointer and the actual buffer address 
are not equal after a buffer wrap write test. 



A buffer device status error was received after a buffer 
wrap read test. 



The buffer device pointer and the actual buffer address 
are not equal after a buffer wrap read test. 



See the FSI section for error code D5nn. 



See tne F5I section for error code D6nn. 



See the FSI section for error code 05nn. 



See the FSI section for error code D5nn. 



See the FSI section for error code 06nn. 



See the FSI section for error code 05nn. 



See the FSI section for error code D5nn. 



Check the DLR switch setting (see CARR-CU 1139). 
See the FSI section for error code 05nn. 



See the FSI section for error code D6nn. 



See the FSI section for error code 06nn. 



FRU114 
FRU120 
''FRU1I2 
'FRU113 



See the '^trror Displays" 
column on DIAG 102. 



FRU1I4 
FRU120 



FRUII4 
FRU120 
^FRUII2 
^FRU1I3 



This FRU is EC sensitive. FRU112 may not be present. See CARR-CU 7. 
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Data BiiWer Controls Test^T<outine EE33 

Prerequisite diagnostics must run without failure before this 
diagnostic is run. See DIAG 3, "PREREQUISITE DIAGNOSTICS." 

This routine consists of five tests that check various control 
features of the data buffer. 

Routine Start Address: 3010 

If no error occurs, the routine loops as if "LOOP ROUTINE" is set. 
When an error is detected, the routine saves the error 
information and displays the error on the MD. After the error is 
displayed, the routine continues to loop on that error. However, 
if a different error occurs, that new error is displayed on the MD, 
and the routine will loop on the new error. 



Tests 



'Suppress Out and 'Data Stop' (Read Forward) 
Test 

This test checks the response of the buffer to the 'suppress out' 
and 'data stop' signals. The diagnostic writes 135 data bytes to 
the buffer through the channel write data path. The diagnostic 
then reads the data back (with a read forward command) through 
the channel read data path. When the diagnostic has read one 
third of the data, it activates the 'suppress out' signal to the 
buffer and checks to ensure that tlie data transfer has stopped. 
The diagnostic then deactivates 'suppress out' and reads data 
again. After reading another one third of the data, the diagnostic 
activates 'data stop' and checks to ensure that the buffer has 
stopp<5d transferring data. When the data transfer is complete, 
the diagnostic checks for any errors In the buffer channel status 
and error (BCSE) register and checks that the buffer Is 
addressing the correct storage location. 



'Suppress Out and 'Data Stop' (Read Backward) 
Test 

This test checks the response of the buffer to the 'suppress out' 
and 'data stop' signals. The diagnostic writes 135 data bytes to 
the buffer through the channel write data path. The diagnostic 
then reads the data back (with a read backward command) 
through the channel read data path. When the diagnostic has 
read one third of the data, It activates the 'suppress out' signal to 
the buffer and checks to ensure that the data transfer has 
stopped. The diagnostic then deactivates 'suppress out' and 
reads data again. After reading another one third of the data, the 
diagnostic activates 'data stop' and checks to ensure that the 
buffer has stopped transferring data. When the data transfer is 
complete, the diagnostic checks for any errors in the buffer 
rhannel status and error (BCSE) register and checks tliat the 
buffer Is addressing the correct storage location. 
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Read Overrun Test 



This test checks the circuits that recognize an overrun condition 
during a read operation. The diagnostic performs a read forward 
operation through the channel read data path, of 257 bytes. The 
address pointer is reset to address 6. The diagnostic then 
performs a read operation through the drive data path, of 257 
bytes, which Is placed In the buffer at address 6. After the read 
operation through the drive data path is completed, the 
diagnostic checks to ensure that the needed errors are set, and 
that the address pointers for the channel data path and the drive 
data path are correct. 

Write Overrun Test 

This test checks the circuits that detect overrun conditions during 
write operations. The diagnostic program performs a write 
operation of 257 bytes through the channel data path. The 
diagnostic then sets the buffer address pointer for the drive data 
path to address 6, and performs a write operation of 257 bytes 
through the buffer to the drive data path. The diagnostic then 
checks to ensure the needed errors are set and that the buffer 
address pointers are correct for the channel data path and the 
drive data path. 

Separation Test 

This test checks that the channel does not take data from the 
buffer before the drive has transferred the data to the buffer. The 
diagnostic program reads 262 bytes into the buffer through the 
drive to buffer data path. With the drive to buffer data path still 
active, the diagnostic performs a read forward operation for 256 
bytes using the buffer to channel data path. With the channel 
data path still active, the diagnostic performs two consecutive 
128-byte read forward operations and checks to ensure no errors 
have occurred. The diagnostic then performs-another 256-byte- 
read forward operation and checks for errors and to ensure that 
the address pointers are correct for both the channel and drive 
data paths. The diagnostic then performs a complete reset of the 
buffer. 



4.5 Mb/s Channel Tests 



4.5 IVIb/s Buffer Adapter XR Reset Test 

The 4.5 Mb/s buffer adapter tests run automatically if the 4.5 
Mb/s buffer adapter card is installed. 

This test verifies that each register on the 4.5 Mb/s buffer adapter 
card can be reset correctly. This Is done by first writing to the 
register, then issuing the reset and verifying that the register is 
reset. 



Checliers Tests 



This test section forces errors and checks ail the error detecting 
circuitry on the 4.5 Mb/s buffer adapter card. 



Improved Data Recording Capability Tests 

Note: The Improved Data Recording Capability tests will run 
automatically if the Improved Data Recording Capability 
feature is installed. 



Buffer Adapter Improved Data Recording 
Capability XR Reset Test 

This test verifies that each register on the buffer adapter 
Improved Data Recording Capability card can be reset properly. 
This is accomplished by first writing to the register, issuing the 
reset and then verifying the register is reset. 

Buffer Adapter Improved Data Recording 
Capability RAM Tests 

This test verifies that the data RAM's (random access memory) 
functions properly. This Is accomplished by writing special data 
patterns into each RAM address then reading back and 
comparing the data written to the data read. Finally a unique 
address is written to each RAM and Is then read back to verify 
their addressability. 

Buffer Adapter Improved Data Recording 
Capability Checkers Test 

This text section forces errors and checks ail the error detecting 
circuitry on the buffer adapter card. 

Buffer Adapter Improved Data Recording 
Capability Tests 

The Improved Data Recording Capability function Is verified by 
writing incremental, fixed and random data patterns with the 
Improved Data Recording Capability enabled. Then the data is 
read back, and compared to the original write data. The channel 
byte count registers are also verified during this test. 



Error Displays 



When an error Is detected by the diagnostic program, the 
maintenance device displays error Information on its 
keyboard/display. The first screen displays automatically. You 
can see the second and following screens by pressing the ENTER 
key on the keyboard/display. 

The format of the display's first line Is the same for all detected 
errors. The remaining three lines contain additional information 
about the failure. 

External registers are defined in the DF (Data Fields) section of 
this maintenance Information. 

Routine EE33 displays different combinations of the screens 
shown under ERROR DISPl^Y in the following charts. The 
different failures and the different tests determine which screens 
are displayed. You can step through the screens you receive on 
your maintenance device, and locate the matching screen and its 
explanation In the chart. 

If the 4.5 Mb/s Channel or the Improved Data Recording 
Capability features are installed and an error occurs, additional 
error displays show the actual and expected contents of the 
buffer adapter card external registers. 



FRUS 

See CARR-CU or CARR-DR, pages M, 1-2, 1-3, and 1-4 for the 
names and locations of the FRUs. 
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Data Buffer Controls Test - Routine EE33 

Prerequisite diagnostics must run without failure before this 
diagnostic is run. See DIAG 3, "PREREQUISITE DIAGNOSTICS. 

This routine consists of five tests that check various control 
features of the data buffer. 



Routine Start Address: 3010 

Error Looping: If no error occurs, the routine loops as if "LOOP 
ROUTINE" is set. When an error is detected, the routine saves 
the error information and displays the error on the MD. After the 
error is displayed, the routine continues to loop on that error. 
However, if a different error occurs, that new error is displayed 
on the MD, and the routine will loop on the new error. 

Tests 

'Suppress Out' and 'Data Stop' (Read Forward) 
Test 

This test checks the response of the buffer to the 'suppress out' 
and 'data stop' signals. The diagnostic writes 135 data bytes to 
the buffer through the channel write data path. The diagnostic 
then reads the data back (with a read forward command) through 
the channel read data path. When the diagnostic has read one 
third of the data, it activates the 'suppress out' signal to the 
buffer and checks to ensure that the data transfer has stopped. 
The diagnostic then deactivates 'suppress out' and reads data 
again. After reading another one third of the data, the diagnostic 
activates 'data stop' and checks to ensure that the buffer has 
stopped transferring data. When the data transfer is complete, 
the diagnostic checks for any errors in the buffer channel status 
and error (BCSE) register and checks that the buffer is 
addressing the correct storage location. 

'Suppress Out' and 'Data Stop' (Read Backward) 
Test 

This test checks the response of the buffer to the 'suppress out' 
and 'data stop' signals. The diagnostic writes 135 data bytes to 
the buffer through the channel write data path. The diagnostic 
then reads the data back (with a read backward command) 
through the channel read data path. When the diagnostic has 
read one third of the data, it activates the 'suppress out" signal to 
the buffer and checks to ensure that the data transfer has 
stopped. The diagnostic then deactivates 'suppress out' and 
reads data again. After reading another one third of the data, the 
diagnostic activates 'data step' and checks to ensure that the 
buffer has stopped transferring data. When the data transfer is 
complete, the diagnostic checks for any errors in the buffer 
channel status and error (BCSE) register and checks that the 
buffer is addressing the correct storage location. 
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Read Overrun Test 

This test checks the circuits that recognize an overrun condition 
during a read operation. The diagnostic performs a read forward 
operation through the channel read data path, of 257 bytes. The 
address pointer is reset to address 6. The diagnostic then 
performs a read operation through the drive data path, of 257 
bytes, which is placed in the buffer at address 6. After the read 
operation through the drive data path is completed, the 
diagnostic checks to ensure that the needed errors are set, and 
that the address pointers for the channel data path and the drive 
data path are correct. 

Write Overrun Test 

This test checks the circuits that detect overrun conditions during 
write operations. The diagnostic program performs a write 
operation of 257 bytes through the channel data path. The 
diagnostic then sets the buffer address pointer for the drive data 
path to address 6, and performs a write operation of 257 bytes 
through the buffer to the drive data path. The diagnostic then 
checks to ensure the needed errors are set and that the buffer 
address pointers are correct for the channel data path and the 
drive data path. 



Separation Test 

This test checks that the channel does not take data from the 
buffer before the drive has transferred the data to the buffer. The 
diagnostic program reads 262 bytes into the buffer through the 
drive to buffer data path. With the drive to buffer data path still 
active, the diagnostic perform.s a read forward operation for 256 
bytes using the buffer to channel data path. With the channel 
data path stil! active, the diagnostic performs two consecutive 
128-byte read forward operations and checks to ensure no errors 
have occurred. The diagnostic then performs another 256-byte 
read forward operation and checks for errors and to ensure that 
the address pointers are correct for both the channel and drive 
data paths. The diagnostic then performs a complete reset of the 
buffer. 



4.5 Mb/s Channel Tests 



4.5 Mb/s Buffer Adapter XR Reset Test 

The 4.5 Mb/s buffer adapter tests run automatically if the 4.5 
Mb/s buffer adapter card is installed. 

This test verifies that each register on the 4.5 Mb/s buffer adapter 
card can be reset correctly. This is done by first writing to the 
register, then issuing the reset and verifying that the register is 
reset. 



Checkers Tests 

This test section forces errors and checks all the error detecting 
circuitry on the 4.5 Mb/s buffer adapter card. 



Error Displays 

When an error is detected by the diagnostic program, the 
maintenance device displays error information on its 
keyboard/display. The first screen displays automatically. You 
can see the second and following screens by pressing the ENTER 
key on the keyboard/display. 

The format of the display's first line is the same for all detected 
errors. The remaining three lines contain additional information 
about the failure. 

External registers are defined in the DF (Data Fields) section of 
this maintenance information. 

Routine EE33 displays different combinations of the screens 
shown under ERROR DISPLAY in the following charts. The 
different failures and the different tests determine which screens 
are displayed. You can step through the screens you receive on 
your maintenance device, and locate the matching screen and its 
explanation in the chart. 

If the 4.5 Mb/s buffer adapter card is installed and an error 
occurs, an additional error display shows the contents of the 
buffer adapter card external registers. 



FRUS 

See CARR-CU or CARR-DR, pages 1-1, 1-2, 1-3. and 1-4 for the 
names and locations of the FRUs. 
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Data Buffer Data Path Test - Routine EE33 (Continued) 
Read Forward Test 
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FAILURE ID 



DESCRIPTION 



ADDITIONAL ACTIONS 



FRUS 



ERROR DISPLAYS 



BU4021 



BU4022 



BU4023 



BU4024 



BU4Q25 



BU4026 



BU4027 



BU4029 



BU402A 



BU4G2B 



BU4G2D 



BU402E 



BU402F 



BU403O 



FOLLOW STEPS 1 AND 2 BEFORE TAKING OTHER ACTIONS: 



1. If ERA or ERB is not OG go to FSI for err code ElOO 

2. If PSR bit G = I, see EAD 1 for error code Fnnn. 



This error is set when either the CMS or CMFL 
installed bits are not on when expected. 



This error is set when the CMS reg compbusy bit 
does not come on after a reset. 



This error is set when the CMS reg compbusy bit 
does not go off within 3G usee of a reset. 



This error is set when either the CMS or CMFL 
installed bits are on when not expected. 



After writing 255 data bytes through the channel 
write data path, the hardware detected errors. 



The hardware detected a data compare error. The 
data written did not compare with the data read. 



The hardware detected an error after reading 255 
bytes of data to initialize intermediate storage. 



BU4028 ! The hardware detected an error a*ter a 135 byte 
i write of X'87' through X'Gl" followed by a 
i channel store crc. 



'Service in' or 'Data in' did not become active 
within 52G microseconds during a r-ead operation. 



After the first 45 bytes of data have been read, 
suppress out is activated and data in or service 
j became active before 51 microseconas expired. 



The buffer channel is stopped and a ck 1, xr, or 
buffer device error was detected by hardware. 



BU4G2C I The BCSE contains an unexpected value. The actua" 
I value is displayed. The expected value is 
either X'COGGG' or X '20000'. 



The buffer channel pointer does net = X'OGGS' 
indicating data transfe'' did not end correctly 



See steps 1 and 2 at the top of this column. 



See steps 1 and 2 at the top of this column. 



See steps 1 and 2 at the top of this column. 



See steps 1 and 2 at the top of this column. 



See the FSI section for error code D5nn. 



See the FSI section for error code D6nn. 



See the FSI section for error code D6nn. 



See the FSI section for error code D5nn. 



See the FSI section for error code D5nn. 



See the FSI section for error code D5nn. 



See the FSI section for error code D6nn. 



See the FSI section for error code D5nn. 



See the FSI section for error code D5nn. 



The status bits are not correct during the ending 
sequence of a channel read operat'or,. 



See steps 1 and 2 at the top of this column. 



Reserved 



The cm? allowed bit is on in the CMS External 
Register when not expected. 



See steps 1 and 2 at the top of this column. 



FRU114 
FRU120 
^FRU112 
^FRU113 



Note: You will see this error display only if the 
4.5 Mb/s buffer adapter card is installed. 



CMS ' AA. 


CTXE = EE 


CMM = BB. 


CMDG = FF 


CHM » CC, 


CMDl « GG 


CTEG« DD. 


CMFL = HH 



AA 
BB 
CC 



Contents of the CCMP Status Register EE 

Contents of the CCMP Mode Register FF 

Contents of the Channel Mode Register GG 

Contents of the C2P0 Error Register HH 



Contents of the C2P0 XR Error Register 
Contents of the CCMP Diagnostic G Register 
Contents of the CCMP Diagnostic 1 Register 
Contents of the CCMP Feature Level Register 



nnnnnn 

ERA=ra,ERB=rb 
PSR=xx,PER=pp,XRA=aa 
MTI=mm,MDI=md 



nnnnnn = Failure ID 
** = no error set 



aa = Contents of XRA reg ra = Contents of ERA reg 

md = Contents of MDI reg rb = Contents of ERB reg 

mm = Contents of MTI reg pp = Bits 0-3 of PER reg 

XX = Contents of PSR reg 



iDATA 


EXP/WRT= 


aaaa 


DATA 


READ = 


bbbb 


;3UFF. 

j 


:R ADR = 


cccc 



'data 


EXP/WRT= 


aaaa 


;data 


READ = 


bbbb 


:BUFr 


ER ADR = 


cccc 


;3DG1 


= dd 





aaaa = Expected write data bbbb = Data that was read 
cccc = Buffer address of the data in error 
dd = Contents of the 3DG1 register 



nnnnnn 

I BCP BDP 

IEXP kkll oopp 

JACT iijj rmnnn 



nnnnnn = Failure ID 



ii = Actual buffer channel pointer high 

jj = Actual buffer channel pointer low 

kk = Expected buffer channel pointer high value 

It = Expected buffer channel pointer low value 

mmnn = Actual buffer device pointer contents 



oopp 



Expected buffer device pointer contents 



r 



iBCSE=abcde 
BDSE=fghij 
BWRP=cc 



nnnnnn 

BCSE 3DSE 

EXP klmno pqrst 

ACT abcde fgnij 



nnnnnn = Failure ID 
* = No errors we'^e set 
a = Buffer channel status and error register 

bits G-3 
b = BCSE channel error group 
c = BCSE channel error group 1 
CC = Contents of the buffer wrap register 
d = BCSE channel error group 2 
e = BCSE channel error group 3 
f = Buffer device status and error register 

bits 0-3 
g = BDSE device error group 
h = BDSE device error group 1 
i = BDSE device error group 2 
j = BDSE device error group 3 
k = Expected buffer channel status and error 

register bits 0-3 
1 = Expected BCSE channel error group 
m = Expected BCSE channel error group 1 
n = Expected BCSE channel error group 2 
= Expected BCSE channel error group 3 
p = Expected buffer device status and error 
q = Expected BDSE device error group 
r = Expected BDSE device error group 1 
s = Expected BDSE device error group 2 
t = Expected BDSE device error group 3 



* These FRUs are EC sensitive. FRU112 may not be present. See CARR-CU 7. 
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Data BuflfT" Controls -Test^{outineEE33 (C!mtinued) 
Error Displays 
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ERROR DISPLAYS 



Note: This error display is only present if you hnvc either 
data compaction or a 4.5 ib/s channel feature. 



CMS « AA. 


CTXE « EE 


CMM • BB. 


CMOe • FF 


cm « CC. 


CMDl « 66 


CTEe - DD. 


CMFL - HH 



AA 



CC 
DD 



Contents of the CCMP Status Register EE 

Contents of the CCMP Mode Register FF 

Contents of the Channel Mode Register 66 

Contents of the C3P0 Error 6 Register HH 



Contents of the C3Pe Error Register 

Contents of the CCMP Diagnostic 6 Register 

Contents of the CCMP Diagnostic 1 Register 

Contents of the CCMP Feature Level Register 



Note: This error display 1$ only present If you have the data cowpactlnn feature. 



CPGEe - AA, CP2Ee - EE 

CPOEl - BB, CP2E1 - FF 

CPlEe - CC, CP3Ee - 66 

CPlEl - DD. CP3E1 - HH 



AA 
BB 
CC 
DD 



Contents of the CompO Error 6 Register EE 

Contents of the CowpB Error 1 Register ¥F 

Contents of the Coiipl Error 8 Register 66 

Contents of the Compl Error 1 Register HH 



Contents of the ConipZ Error G Register 

Contents of the Comp2 Error 1 Register 

Contents of the Coiiip3 Error Register 

Contents of the CoBip3 Error 1 Register 



Note: This error display is only present if you have the data compaction feature. 



cpec • AA, cpeo • ee 

CPlC « BB, CPID « FF 

CP2C « CC. CP2D « 66 

CP3C « DD. CP3D « HH 



AA Contents of the CorapG Configuration Register 

BB Contents of the Compl Configuration Register 

CC Contents of the Comp2 Configuration Register 

DD Contents of the Comp3 Configuration Register 



EE Contents of the CoiupG Diagnostic Regiister 

FF Contents of the Compl Diagnostic Regiister 

66 Contents of the Comp2 Diagnostic Regiister 

HH Contents of the Coinp3 Diagnostic Regiister 



Note: This error display is only present if you have the data compactinn fcnturo. 



CP0B6-3 « AAAAAAAA 
CP1B6-3 • 6BBBBBBB 
CP2BG-3 » CCCCCCCC 
CP3BG-3 « DODDDDDD 



AAAAAAAA « Channel Byte Count for Comp G 

BBBBBBBB « Channel Byte Count for Comp 1 

CCCCCCCC « Channel Byte Count for Comp 2 

DDDDDDDD « Channel Byte Count for Comp 3 



ERROR DISPLAYS 



nnnnnn 

ERA«ra, ERB«rb 

PSR«xx. PER«pp, XRA«aa 

MTI«md, MDI«mm 



nnnr.m - failure ID 
** s \\() rrrnr set 



aa ■ Contents of XRA reg 
md ■ contents of MDl reg 
mm « Contents of MTI reg 



ra « Cc''P»^s of ERA reg 

rb ■ CC>L(^'^t5 of ERB reg 

pp ■ Coi''-»ts of PER reg 

XX « Co»*^«its of PSR reg 



DATA 

DATA READ 
BUFFER ADR 



bbbb 
cccc 



DATA EXP/WRT- 


aaaa 


DAiA RfAD « 


bbbb 


'uurrER ADR « 


cccc 


IK'FH - gg, EXP 


« hh 


t 





DATA EXP/HRT« 


aaaa 


DATA 


READ - 


bbbb 


BUFFER ADR « 


cccc 


BDGl 


« dd 





DATA 


EXP/WRT- 


aaaa 


DATA 


RFAD • 


bbbb 


niUfFR ADR « 


cccc 


wrss 


= oe EXP 


« ff 



aaaa « Expected write data 

bbbb « Data that was read 

cccc « Buffer address of data in rmr 
dd « Contents of the BDGl register 
ee « Contents of the BCSS regist-"" 
ff - Expected contents of the BC^? register 
gg « Remainder register count 
hh « Expected remainder register ^"""^ 



nnnnnn 




BCP 


BDP 


EXP kkll 


oopp 


ACT iijj 


mmnn 



nnnnin = Failure ID 



11 « Actual buffer channel pointer high 

jj « Actual buffer channel pointer l"w 

kk » Expected buffer channel point-*' 1<'w value 

mmnn » Actual buffer device pointe'* cnntcnts 

oopp "-Expected buffer devTce poiri'''*" rontcnts 



BCSE « 


abcde 


BDSE « 


fjbij 


BWRP « 


CC 



nnnnnn 




BCSE 


BDSE 


EXP klmno 


pqrst 


ACT abcde fghij 1 



nnnnnn » Failure ID 
* ■ No errors were set 

■ Buffer channel status and error register bits G-3 
« BCSE channel error group 6 

■ BCSE channel error group 1 
« Contents of the buffer wrap register 
« BCSE channel error group 2 

■ BCSE channel error group 3 

« Buffer device status and error register bits G-3 
« BDSE channel error group 6 
« BDSE channel error group 1 
« BDSE channel error group 2 
« BDSE channel error group 3 
« Expected buffer channel status 

and error register bits G-3 

« Expected BCSE channel error group G 

« Expected BCSE channel error group 1 
n ■ Expected BCSE channel error group 2 
• Expected BCSE channel error group 3 
p « Expected buffer device status and error 
q « Expected BCSE channel error group G 
r ■ Expected BCSE channel error group 1 
s ■ Expected BCSE channel error group 2 
t ■ Expected BCSE channel error group 3 



a 
b 
c 

cc 
d 
e 
f 
9 
h 
1 
J 
k 

1 



BDGl 


B 


dd 


BCSS 


« 


ee 


EXP 


* 


ff 



dd ■ Contents of the BDGl register 
ee « Contents of the BCSS register 
ff « Expected contents of the BCSS register 
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G 114 



Note: See the error displays on DIAG 1 1 2. 



FAILURE ID 



BU4e21 



BU4e22 



BU4e23 



BU4e24 



BU4e25 



BU4e26 



BU4e27 



BU4e28 



BU4e29 



BU4e2A 



BU4e2B 



BU482C 



BU4e2D 



BU4e2E 



BU4e2F 



BU4e3e 



DESCRIPTION 



ADDITIONAL ACTIONS 



FOLLOW STEPS 1 AND 2 BEFORE TAKING OTHER ACTIONS: 



1. If ERA or ERB Is not 89 go to FSI for err code E106 

2. If PSR bit e ■ 1» see EAD 1 for error code Fnnn. 



This error Is set when either the CMS or CMFL 
Installed bits are not on when expected. 



This error Is set when the CMS reg compbusy bit 
does not come on after a reset. 



This error Is set when the CMS reg compbusy bit 
does not go off within 36 usee of a reset. 



This error Is set when either the CMS or CMFL 
Installed bits are on when not expected. 



After writing 255 data bytes through the channel 
write data path, the hardware detected errors. 



The hardware detected a data compare error. The 
data written did not compare with the data read. 



The hardware detected an error after reading 255 
bytes of data to Initialize intermediate storage. 



The hardware detected an error after a 135 byte 
write of X'87' through X'Ol' followed by a 
channel store crc. 



'Service in' or 'Data in' did not become active 
within 526 microseconds during a read operation. 



After the first 45 bytes of data have been read, 
suppress out is activated and data in or service 
became active before 61 microseconds expired. 



The buffer channel Is stopped and a ck 1, xr, or 
buffer device error was detected by hardware. 



The BCSE contains an unexpected value. The actual 
value is displayed. The expected value is 
either X'C60e0' or X' 26660'. 



The buffer channel pointer does not ■ X'6605' 
indicating data transfer did not end correctly 



The status bits are not correct during the ending 
sequence of a channel read operation. 



Reserved 



The Improved Data Recording Capability allowed 
bit is on In the CMS External Register 
when not expected. 



See steps 1 and 2 at the top of this column. 



See steps 1 and 2 at the top of this column. 



See steps 1 and 2 at the top of this column. 



See steps 1 and 2 at the top of this column. 



See the FSI section for error code D5nn. 



Sec the FSI section for error code D6nn. 



See the FSI section for error code D6nn. 



See the FSI section for error code D5nn. 



See the FSI section for error code D5nn. 



See the FSI section for error code D5nn. 



See the FSI section for error code D6nn. 



See the FSI section for error code D5nn. 



See the FSI section for error code D5nn. 



See steps 1 and 2 at the top of this column. 



See steps 1 and 2 at the top of this column. 



FRUS 



FRU114 

FRU126 

*FRU112 

*FRU113 



ERROR DISPLAY 



See error 
display on 
DIAG 112 



FAILURE ID 



BU4631 



BU4632 



BU4633 



BU4634 



BU4635 



BU4636 



BU4e37 



BU4638 



DESCRIPTION 



ADDITIONAL ACTIONS 



FOLLOW STEPS 1 AND 2 BEFORE TAKING OTHER ACTIONS: 



1. If ERA or ERB is not 66 go to FSI for err code ElOe 

2. If PSR bit 6 « 1, see EAD 1 for error code Fnnn. 



The hardware detected errors after a 135 byte 
write of X'87' through X'6r followed by a 
channel store crc. 



•Service in' or 'data in' did not become active 
within 526 microseconds while reading backward 



The first 45 bytes have been read, and 'suppress 
out' is activated. Either 'data in' or 'service 
in' was active before a 61 microseconds period 
ended. 



The buffer channel operation is stopped and the 
hardware has detected check 1, XR, or a device 
buffer error. 



The BCSE contains an unexpected value. The actual 
value is displayed. The expected value is 
X'Ce6e6'. 



The buffer channel pointer is not X'6665' after 
stop out is activated, which indicates that the 
data transfer did not end correctly. 



The pad counter value in the BCSS register is 
Incorrect on a Read Backward command. 



The status bits are not correct during the ending 
sequence of a channel read backwards operation. 



See FSI section for error code D5nn. 



See FSI section for error code D5nn. 



Sec FSI section for error code D5nn. 



See steps 1 and 2 at the top of this chart, 
or see the FSI section for error code D6nn. 



See the FSI section for error code D5nn. 



See the FSI section for error code D5nn. 



See the FSI section for error code D5nn. 



See steps 1 and 2 at the top of this chart. 



FRUS 



FRU114 

FRU126 

*FRU112 

*FRU113 



ERROR DISPLAY 



See error 
display on 
DIAG 112 



* These FRUs are EC sensitive. FRU112 may not be present 
See CARR-CU 7. 
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FAILURE ID 



DESCRIPTION 



ADDITIONAL ACTIONS 



FRUS 



ERROR DISPLAYS 



BU4031 



BU4032 



BU4033 



BU4034 



BU4035 



3U4036 



BU4037 



BU4038 



FOLLOW STEPS 1 AND 2 BEFORE TAKING OTHER ACTIONS: 1. If ERA or ERB is not 00 go to FSI for err code E1O0 

2. If PSR bit * 1, see EAO 1 for error code Fnnn. 



The hardware detected errors after a 135 byte 
write of X'87' through X'Ol' followed by a 
channel store crc. 



'Service in' or 'data in' did not become active 
within 520 microseconds while reading backward 



See FSI section for error code D5nn. 



See FSI section for error code D5nn. 



The first 45 bytes have been read, and 'suppress 
out' is activated. Either 'data in' or 'service 
in' was active before a 61 microseconds period 
ended. 



See FSI section for error code D5nn. 



The buffer channel operation is stopped and the 
hardware has detected check 1, XR, or a device 
buffer error. 



The BCSE contains an unexpected value. The actual 
value is displayed. The expected value is 
X'COOOO'. 



See steps 1 and 2 at the top of this chart, 
or see the FSI section for error code D6nn. 



FRUIM 
FRU120 
^FRU112 
^FRU113 



See the FSI section for error code D5nn. 



The buffer channel pointer is not X'OOGS' after 
stop out is activated, which indicates that the 
data transfer did not end correct! v. 



See the FSI section for error code DSnn. 



The pad counter value in the 3CSS register is 
incorrect on a Read Backwa'-d command. 



See the FSI section for e'^ror code DSnn. 



Note: You will see this error display jonly if the 
4.5 Mb/s buffer adapter card is installed. 



CMS » AA, 


CTXE « EE 


om ' BB. 


CMD0 = FF 


CHM « CC. 


CMDl = GG 


CTEG« DD, 


CMFL ' HH 



AA 
BB 
CC 
DD 



Contents of the CCMP Status Register EE 

Contents of the CCMP Mode Register FF 

Contents of the Channel Mode Register GG 

Contents of the C2P0 Error Register HH 



Contents of the C2P0 XR Error Register 
Contents of the CCMP Diagnostic Register 
Contents of the CCMP Diagnostic 1 Register 
Contents of the CCMP Feature Level Register 



nnnnnn 

|ERA=ra,ERB=rb 
|pSR=xx,PER«pp,XRA=aa 
iMTI=mni,MDI=md 



nnnnnn = Failure ID 
** = no error set 



aa * Contents of XRA reg ra = Contents of ERA reg 

md = Contents of MDI reg rb = Contents of ERB reg 

mm = Contents of MTI reg pp = Bits 0-3 of PER reg 

XX = Contents of PSR reg 



I DATA EXP/WRT= aaaa 
I DATA READ = bbbb 
I BUFFER ADR = cccc 

I 



The status bits are not correct during the ending 
sequence of a channel read backwards operation. 



See steps 1 and 2 at the top of this chart. 



I DATA EXP/WRT= aaaa 
iDATA READ = bbbb 
I BUFFER ADR = cccc 
IBDGI = dd 



aaaa = Expected write data bbbb = Data that was read 
cccc = Buffer address of the data in error 
dd = Contents of the BDGl register 



nnnnnn 




BCP 


BDP 


EXP kkll 


oopp 


ACT iijj 


mmnn 



nnnnnn = Failure ID 



ii = Actual buffer channel pointer high 

jj = Actual buffer channel pointer low 

kk = Expected buffer channel pointer high value 

11 = Expected buffer channel pointer low value 

mmnn = Actual buffer device pointer contents 

oopp = Expected buffer device pointer contents 



BCSE=abcde 
BDSE=fghij 
BWRP=cc 



nnnnnn 

BCSE BOSE 

EXP klmno pqrst 

ACT abode fghij 



b = 

c = 

CC = 

d = 
e = 
f = 

g = 
h = 



p = 

q ' 
r = 
s = 
t = 



nn = Failure ID 
No errors were set 

Buffer channel status and error register 
bits 0-3 

BCSE channel error group 
BCSE channel error group 1 
Contents of the buffer wrap register 
BCSE channel error group 2 
BCSE channel error group 3 
Buffer device status and error register 
bits 0-3 

BDSE device error group 
BDSE device error group 1 
BDSE device error group 2 
BDSE device error group 3 
Expected buffer channel status and error 
register bits 0-3 

Expected BCSE channel error group 
Expected BCSE channel error group 1 
Expected BCSE channel error group 2 
Expected BCSE channel error group 3 
Expected buffer device status and error 
Expected BDSE device error group 
Expected BDSE device error group 1 
Expected BDSE device error group 2 
Expected BDSE device error group 3 



* These FRUs are EC sensitive. FRU112 may not be present. See CARR-CU 7 
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Data Buffer Controls Test - Routine EE33 (Continued) 
Read Overrun Test 
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FAILURE ID 



DESCRIPTION 



ADDITIONAL ACTIONS 



FRUS 



ERROR DISPLAYS 



BU4G39 



BU403A 



BUA03B 



BU4G3C 



BU403D 



FOLLOW STEPS 1 AND 2 BEFORE TAKING ANY OTHER ACTIONS: 



1. If the value of ERA or ERB is other than 00, 
see the FSI section for error code E100. 

2. If PSR bit » 1, see EAD 1 for error code 
Fnnn. 



An XR error or a Check 1 was detected. 



The content of the BCSE does not equal the expected 
content. The content is displayed. The expected 
content is 1400, any channel error, channel overrun 
error, and host channel adapter error. 



The buffer channel pointer is expected to contain 
0008 after an overrun is detected. The content of 
the buffer channel pointer is displayed. 



The content of the BDSE does not equal the expected 
content. The content is displayed. The expected 
content is 5C8O0, any device error, device overrun 
error, and read data flow error. 



The buffer device pointer is expected to contain 
0008 after an overrun is detected. The content of 
the buffer device pointer is displayed. 



See steps 1 and 2 at the top of this column. 



FRU114 
FRU120 
'FRU112 
^FRU113 



Note: You will see this error display only if the 
4.5 Mb/s buffer adapter card is installed. 



CMS « AA. CTXE « EE 

CMM ' BB, CMD0 = FF 

CHM ' CC, CMDl » GG 

CTEO« DO, CMFL » HH 



See the FSI section for error code DSnn. 



AA 
BB 
CC 
DD 



Contents of the CCMP Status Register EE 

Contents of the CCMP Mode Register FF 

Contents of the Channel Mode Register GG 

Contents of the C2P0 Error Register HH 



Contents of the C2P0 XR Error Register 

Contents of the CCMP Diagnostic Register 

Contents of the CCMP Diagnostic 1 Register 

Contents of the CCMP Feature Level Register 



See the FSI section for error code DSnn. 



See the FSI section for error code D6nn. 



See the FSI section for error code D6nn. 



nnnnnn 








ERA=ra 


ERB=rb 






PSR=xx 


PER=pp 


XRA= 


aa 


MTI=mm 


MDI=md 







nnnnnn = Failure ID 

** = No errors were set 

aa = Contents of the external 

register address 

Contents of the maintenance 

data in register 

Contents of the maintenance 

tag in reg-ister 

Contents of error register A 
rb = Contents of error register B 
pp * Contents of processor error 

register bits 0-3 
XX = Contents of the processor 

status register register 



md 



ra 



nnnnnn 




BCP 


BDP 


EXP kkll 


oopp 


ACT iijj 


mmnn 



nnnnnn = Failure ID 

ii * Contents of buffer channel 

pointer low 
Jj = Contents of buffer channel 

pointer high 
kk = Expected contents of buffer 

channel pointer high 
11 * Expected contents of buffer 
channel pointer low 
mmnn = Contents of buffer device 

pointer 
oopp = Expected contents of buffer 
device pointer 



nnnnnn 




BCSE 


BDSE 


EXP klmno 


pqrst 


ACT abcde 


fghij 



1 



nnnnnn = Failure ID 
* = No errors were set 
a = Buffer channel status and 

error register bits 0-3 
b = BCSE channel error group 
c = BCSE channel error group 1 
d = BCSE channel error group 2 
e = BCSE channel error group 3 
f = Buffer device status and 

error register bits 0-3 
g = BDSE device error group 
h = BDSE device e^ror group 1 
i = BDSE device error group 2 
j = BDSE device error group 3 
k = Expected buffer channel statu 

and error register bits G-3 

Expected BCSE channel error 

group 
m = Expected BCSE channel 

error group 1 
n = Expected BCSE channel error 

group 2 
= Expected BCSE channel error 

group 3 
p = Expected buffer device status 

and error 
q = Expected BDSE device error 

group 
r * Expected BDSE device error 

group 1 
s = Expected BDSE device error 

group 2 
t = Expected BDSE device error 

group 3 



• This FRU is EC sensitive. FRU112 may not be present. See CARR-CU 7. 
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Write Overrun Test 

Note: See the error displays on DiAG 112. 



FAILURE ID 



DESCRIPTION 



ADDITIONAL ACTIONS 



FRUS 



ERROR DISPLAY 



BU4e39 



BU4e3A 



BU4e3B 



BU4e3C 



BU4e3D 



BU4e3E 



BU4e3F 



BU4e4e 



BU4e41 



BU4e42 



FOLLOW STEPS 1 AND 2 BEFORE TAKING ANY OTHER ACTIONS: 



1. If the value of ERA or ERB is other than 86, 
see the FSI section for error code E199. 

2. If PSR bit 8 ■ 1. see EAD 1 for error code 
Fnnn. 



FRU114 

FRU128 

*FRU112 

*FRU113 



See error 
display on 
DIAG 112 



An XR error or a Check 1 was detected. 



The content of the BCSE does not equal the expected 
content. The content Is displayed. The expected 
content Is 1486, any channel error, channel overrun 
error, and host channel adapter error. 



The buffer channel pointer Is expected to contain 
8068 after an overrun Is detected. The content of 
the buffer channel pointer Is displayed. 



The content of the BDSE does not equal the expected 
content. The content Is displayed. The expected 
content Is 5C888, any device error, device overrun 
error, and read data flow error. 



The buffer device pointer Is expected to contain 
8668 after an overrun Is detected. The content of 
the buffer device pointer Is displayed. 



An XR error or a Check 1 was detected. 



The content of the BCSE does not equal the expected 
content. The content Is displayed. The expected 
content Is 1C188, any channel error, channel overrun 
error, and host channel adapter error. 



The buffer channel pointer Is expected to contain 
8888 after an overrun Is detected. The content of 
the buffer channel pointer Is displayed. 



The content of the BDSE does not equal the expected 
content. The content Is displayed. The expected 
content Is 1C888, any device error, device overrun 
error, and read data flow error. 



The buffer device pointer Is expected to contain 
8668 after an overrun Is detected. The content of 
the buffer device pointer is displayed. 



See steps 1 and 2 at the top of this column. 



See the FSI section for error code 05nn. 



See the FSI section for error code D5nn. 



See the FSI section for error code D6nn. 



See the FSI section for error code D6nn. 



See steps 1 and 2 at the top of this coUrnin. 



See the FSI section for error code D5nn. 



See the FSI section for error code D5nn. 



See the FSI section for error code 06nn. 



See the FSI section for error code D6nn. 



* This FRU is EC sensitive. FRU11 2 may not be present SeeCARR-CU7. 
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Data Buffer Controls Test - Routine EE33 (Continued) 

Write Overrun Test 



Routine EE33 (Continued} DIAG 118 



FAILURE IDl 



DESCRIPTION 



ADDITIONAL ACTIONS 



FRUS 



ERROR DISPLAYS 



BU403E 



BU4Q3F 



1. If the value of ERA or ERB is other than 00, 
FOLLOW STEPS 1 AND 2 BEf^ORE TAKING ANY OTHER ACTIONS: see the FSI section for error code ElOO. 

2. If PSR bit G = 1, see EAD 1 for error code 
Fnnn. 



An XR error or a Check 1 was detected. 



The content of the BCSE does not equal the expected 
content. The content is displayed. The expected 
content is ICIOO, any channel error, channel overrun 
error, and host channel adapter error. 



See steps 1 and 2 at the top of this column. 



FRU114 
FRU120 
'FRU112 
'FRU113 



Note: You will see this error display only if the 
4.5 Mb/s buffer adapter card is installed. 



CMS * AA, 


CTXE = EE 


CMM « BB. 


CMDO - FF 


CHM » CC. 


CMDl » GG 


CTEO» DD, 


CMFL « HH 



BU4040 



The buffer channel pointer is expected to contain 
0008 after an overrun is detected. The content of 
the buffer channel pointer is displayed. 



BU4041 I The content of the BDSE does not equal the expected 
content. The content is displayed. The expected 
content is 1C800, any device error, device overrun 
i error, and read data flow error. 



BU4042 



-r 



The buffer device pointer is expected to contain 
0008 after an overrun is detected. The content of 
the buffer device pointer is displayed. 



See the FSI section for error code D5nn. 



AA 
3B 

CC 
DD 



Contents of the CCMP Status Register EE 

Contents of the CCMP Mode Register FF 

Contents of the Channel Mode Register GG 

Contents of the C2P0 Error Register HH 



Contents of the C2P0 XR Error Register 
Contents of the CCMP Diagnostic Register 
Contents of tne CCMP Diagnostic 1 Register 
Contents of the CCMP Feature Level Register 



See the FSI section for error code D5nn. 



See the FSI section for error code D5nn. 



See tne FSI section for error code D6nn. 



nnnnnn 

ERA=ra, ERB=rb 
PSR=xx, PER»Dp,XRA=aa 
MTI=imi,MDI=md 



BCSE ■ 


= abcde 


BDSE = fghi 


BWRP - 


= CC 



nnnnnn = rai lure ID 
** = No errors were set 
aa = Contents of the external 
register address 
= Contents of the maintenance 

data in register 
= Contents of the maintenance 

tag in register 
= Contents of error register A 



md 



= Contents of error register 3 
= Contents of processor error 

register bits G-3 
= Contents of the processor 

status register register 



nnnnnn 

BCP BDP 

IX? kkll ocpp 

ACT i i J j mmnn 



nnnnnn = Failure ID 

ii = Contents of buffer cnannel 

pointer low 
jj = Contents of buffer channel 

pointer high 
kk = Expected contents of buffer 

channel pointer high 
n = Expected contents of buffer 
channel pointer low 
mmnn = Contents of buffer device 

pointer 
oopp = Expected contents of buffer 
device pointer 



nnnnnn 




BCSE 


BDSE 


EXP klmno 


pqrst 


ACT abcde 


fghij 



mnn = Failure ID 
= No errors were set 
= Buffer channel status and 

error register pits 0-3 
= BCSE channel error group 
= BCSE channel er-^or group 1 
= Contents of tne buffer wrap register 
= BCSE channel e^ror group 2 
= BCSE channel error group 3 
= Buffer device status and 

error register bits 0-3 
= BDSE device cror group 
= BDSE device error group 1 
= BDSE device er'-or group 2 
= BDSE device error group 3 
= Expected buffer channel statu 

and error register bits 0-3 
= Expected BCSE channel error 

group 
* Expected BCSE channel 

error group 1 
= Expected BCSE channel error 

group 2 
= Expected BCSE channel error 

group 3 
= Expected buffer device status 

and error 
= Expected BDSE device error 

group 
= Expected BDSE device error 

group 1 
= Expected BDSE device error 

group 2 
= Expected BDSE device error 

group 3 



' This FRU is EC sensitive. FRU112 may not be present. See CARR-CU 7. 
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FAILURE ID 



DESCRIPTION 



ADDITIONAL ACTIONS 



FRUS 



ERROR DISPLAYS 



BU4043 



BUJ0h4 



BU4045 



BU4G46 



3U4047 



BU4048 



BU4G49 



FOLLOW STEPS 1 AND 2 BEFORE TAKING OTHER ACTIONS: 1. If ERA or ERB is not 00 go to FSI for err code ElOG 

2. If PSR bit G » 1, see EAD 1 for error code Fnnn. 



'Service in' or 'data in' did not become active 
in 703 microseconds. 



The channel read more than 128 bytes, which ind- 
icates the channel is overrunning the drive. 



See the FSI section for error code D5nn. 



An XR error or check 1 was detected. 



The content of the 3DSE dees not = the expected See the FSI section for error code 06nn. 
content. The expected content is 7G0GG. The 
content of the 3CSR does not = the expected 
content. The expected content is 90GGG. 



See the FSI section for error code D5nn. 



See steps 1 and 2 at the top of this chart. 



The buffer device remainder register does not 
» G5 after the last read of six bytes. 



See the FSI section for error code D6nn. 



The buffer device pointer expected content is 
GG08. The buffer channel pointer expected 
content is GGG9. 



See the FSI section for error code D6nn. 



The BCSS content doe net = the expected content. 
The expected content is G7. 



See the FSI section for error code D5nn. 



FRU114 
FRU120 
^FRU112 
'FRU113 



Ncte: You will see this error display on'y if the 
4.5 Mb/s buffer adapter card is installed. 



CMS « AA. 


CTXE = EE i 


CMM » BB. 


CMDG = FF ; 


i CHM = CC. 


CMOl = GG ! 


j CTE0= DO, 


CMFL = HH ; 



AA 
BB 
CC 
DO 



Contents of the CCMP Stat^is Register EE 

Contents of the CCMP Mode Register FF 

Contents of the Channel Mode Register GG 

Contents of the C2PC Error Register HH 



Contents of the C2P0 XR Error Register 

Contents of tne CCMP Diagnostic G Register 

Contents of the CCMP Diagnostic 1 Register 

Contents of the CCMP Feature Level Register 



jnnnnnn 

iERA=ra,ERB=rb | 
|PSR=xx,PER=pp,XRA=aa: 
|MTI=mm, MDI=rr,d j 



nnnnnn = Failure ID 
** = no ei'ror set 



aa = Contents of XRA reg 
md = Contents of MDI reg 
jm - Contents of MTI reg 



ra = Contents of ERA reg 

rb = Contents of ERB reg 

0? = Bits G-3 of PER reg 

XX = Contents of PSR reg 



'DATA EXP/WRT= 
iDATA READ 
3UF-ER ADR = 


aaaa ! 
bbcb 
cccc ! 










'data EXP/"wR' = 
JDATA READ = 
;3'JFFER ADR = 
IrEM = gg, EXP 


1 
aaaa i 

bbbb i 

cccc 1 

= hh 1 


;DATA EXP/WRT= aaaa 
IdaTA read = bbbb 
.3UFFER ADR = cccc 
'3CSS = ee, tX? = ff 



aaaa = Expected write data bbob = Data that was read 

cccc = Buffer address of the data in e-'ror 

ee = Contents of the buf'er channel intermediate 

storage acdress reg-ister 
ff = Expectec contents of tne buffe^ channel inter- 
mediate storage address register 
hh = Remainder register expected count 



BD? 



I nnnnnn 

I BCP 

t EX? kkll ocpp 

jACT iijj mmnn 



nnnnnn = Failure ID 



= Actual buffer channel pointer high 
jj * Actual buffer channel pointer low 
jkk = Expected buffer channel pointer high value 
Ml » Expected buffer channel pointer low value 
ItTjmnn = Actual buffer device pointer contents 
joopp = Expected buffer aevice pointer contents 



I 



3CSE=abcde 
30SE=fghij 
BWRP=cc 



; nnnnnn 


1 


! BCSE 


BDSE ; 


:EX? klmno 


pqrst I 


ACT abcde 


fghij 1 



inn = Failure ID 

= No e''''ors were set 

■ Buffer channel status and error reg^^ster 
bits 0-3 

• BCSE channel error group 
= BCSE cnannel error group 1 

■■ Contents of tne buffer wrap register 

■■ BCSE Channel error group 2 

• 3CSE cnannel e'-'-or group 3 

• Buffer device status and error register 
bits 0-3 

■ BDSE device e^ror group 

• BDSE device error group 1 

• BDSE device error group 2 

• BDSE device er'-or group 3 

• Expected buffer channel status and e'-ror 
register bits 0-3 

■ Expected BCSE channel error g'^oup 

■ Expected BCSE channel error group 1 
■■ Expected BCSE channel error group 2 
■■ Expected BCSE channel error group 3 

■■ Expected buffer device status and error 

■■ Expected BDSE device error group 

■■ Expected BDSE device error group i 

■ Expected BDSE device error group 2 

■ Expected BDSE device error group 3 



• These FRUs are EC sensitive. FRU112 may not be present. See CARR-CU 7. 
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Data efftr Controls TesF^Routine EE33 (ClTntinueci) 
Separation Test 

Note: See the error displays on DIAG 1 1 2. 



o 



FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAY 




FOLLOW STEPS 1 AMD 2 BEFORE TAKING OTHER ACTIONS: 1. If ERA or ERB is not 96 go to FSI for err code ElOO 

2. If PSR bit e ■ 1, see EAD 1 for error code Fnnn. 


FRU114 

FRU126 

*FRU112 

*FRU113 

' 


See error 
display on 
DIAG 112 


BU4e43 


'Service in' or 'data in' did not become active 
in 763 microseconds. 


See the FSI section for error code D5nn. 


BU4e44 


The channel read more than 128 bytes, which ind- 
icates the channel is overrunning the drive. 


See the FSI section for error code 05nn. 


BU4e45 


An XR error or check 1 was detected. 


See steps 1 and 2 at the top of this chart. 


BU4e46 


The content of the BDSE does not « the expected 
content. The expected content is 76666. The 
content of the BCSR does not ■ the expected 
content. The expected content is 96666. 


See the FSI section for error code D6nn. 


BU4e47 


The buffer device remainder register does not 
■ 65 after the last read of six bytes. 


See the FSI section for error code D6nn. 


BU4e48 


The buffer device pointer expected content is 
6668. The buffer channel pointer expected 
content is 6669. 


See the FSI section for error code D6nn. 


BU4849 


The BCSS content doe not « the expected content. 
The expected content is 87. 


See the FSI section for error code D5nn. 







These FRUs are EC sensitive. FRU1 12 may not be present See CARR-CU 7. 



FAILURE ID 



BU464A 



BU464B 



BU464C 



BU464D 



BU464E 



BU464F 



BU4656 



BU4651 



BU4652 



BU4653 



BU4654 



BU4655 



BU4656 



BU4657 



BU4658 



O 



■Rf 
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>9( 



DESCRIPTION 



ADDITIONAL ACTIONS 



FOLLOW STEPS 1 AND 2 BEFORE TAKING OTHER ACTIONS: 



1. If ERA or ERB is not 66 go to FSI for err code ElBO 

2. If PSR bit 6 « 1, see EAD 1 for error code Fnnn. 



A channel control reset failed during an external 
register reset test. 



A check 4 reset failed during an external 
register reset test. 



A check 5 reset failed during an external 
register reset test. 



A hardware reset failed during an external 
register reset test 



A buffer register that can be reset by a POR 
reset only is found in a reset state and no 
POR reset was issued. 



The 366NS clock ring error indicator (CTEO Reg 
bit 2) is not turned on when forced. 



The any error bit indicator (CMS Reg Bit 7) 
is not turned on by one of the other errors. 



The feature level parity error indicator (CTEO 
Reg bit 6) is not turned on when forced. 



The channel overrun error indicator (CTEO Reg 
Bit 6) is not working correctly. 



The transferr complete /overrun error indicator 
(CMS Reg Bit 3) is not working correctly. 



The check 5 reset does not work correctly during 
a channel operation. 



Service in or data in is not working correctly 
during a channel operation. 



The be toggle error indicator (CTEO Reg Bit 4) 
is not on when forced. 



Either the C3P0 data parity error or the BC 
channel parity error indicators (Comp Error 1 
Reg Bits 6 or 3) are not on when forced. 



Either the BC data parity error or the channel 
data parity error indicators (CTEO Reg Bits 3 
and 5) are not on when forced. 



See steps 1 and 2 at the top of this chart. 



See steps 1 and 2 at the top of this chart. 



See steps 1 and 2 at the top of this chart. 



See steps 1 and 2 at the top of this chart. 



See steps 1 and 2 at the top of this chart. 



See steps 1 and 2 at the top of this chart. 



See steps 1 and 2 at the top of this chart. 



See steps 1 and 2 at the top of this chart 



See steps 1 and 2 at the top of this chart 



See steps 1 and 2 at the top of this chart 



See steps 1 and 2 at the top of this chart 



See steps 1 and 2 at the top of this chart 



See steps 1 and 2 at the top of this chart 



See steps 1 and 2 at the top of this chart 



See steps 1 and 2 at the top of this chart 



FRUS 



FRU114 

FRU126 

*FRU112 

*FRU113 



ERROR DISPLAY 



See error 
display on 
DIAG 112 
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FAILURE ID 



DESCRIPTION 



ADDITIONAL ACTIONS 



FRUS 



ERROR DISPLAYS 



BU'lO'lA 



3U4Q4B 



BU-IOAC 



BU4G<1D 



3U4e4F 



BU4050 



BU4G51 



BU4052 



• BU4053 



BU4G54 



BU4055 



BU4056 



LOW STEPS 1 AND 2 BEFORE TAKING OTHER ACTIONS: 1. I^ ERA or ERB is not OG go to FSI for e-r code ElOG 

2. If PSR bit 0=1, see EAD 1 for errc' code Fnnn. 



A cnannei control reset failed during an external! See ste^s 1 and 2 at the top of this chart, 
register reset test. I 



A cneck 4 reset failed during an exte'-nal 
registe"" reset test. 



See steps i and 2 at the top of this chart. 



A check 5 -eset failed during an external 
register reset test. 



See steps 1 and 2 at the top of this chart 



I A haroware ""eset failed during an external 
; register reset test 



See steps 1 and 2 at the top of this char 



BU404E i A buffer register that can be reset by a POR 
I reset only is found in a reset state and no 
POR reset was issued. 



The 5GGNS clock ring error indicator (CTEO Reg 
bit 2) is net turned on when forced. 



The any eTor bit indicator (CMS Reg Bit 7) 
is net turned on by one of the other errors. 



The feature level parity error indicator (CTEO 
Reg bit 5) is not turned on when forced. 



See steps 1 and 2 at the top of this chart. 



See steps 1 and 2 at the top of this chart. 



See steps 1 and 2 at tne top of this chart. 



See steps 1 and 2 at the top of this cha'-t 



The channel eve-run error indicator (CTEO Reg 
Bit 9) is not working correctlv. 



See steps 1 and 2 at the top of this cnart 



I The t'ansferr compl ete/'ovei^run e'"ror indicator 
I (CMS Reg Bit 3) is not wo'-k^ng cor'^ectly. 



The cnec< 5 reset aoes not work coi^rectly during 
a cnannel operation. 



I Service in or data in is not 
; during a channel operation. 



working correctly 



See steps 1 and 2 at the top of this chart 



See steps I and 2 at the top of this chart 



See steps 1 and 2 at the top of this chart 



"i'ne PC toggle error indicator (CTEO Reg Bit 4) 
is net on wnen forced. 



See steps 1 and 2 at tne top of this char 



3LI4G5? : Eitne- the C3?0 data pa--ty e-ror or the 3C 
: channel parity error indicators (Comp Error. 1 
\ Reg Bits G or 3) a^e not on when forced. 



See steps 1 and 2 at tne top of this chart 



BLi4Q53 i Eithei" the 3C data parity e'^^cr or the channel 
I data parity error indicators (CTEO Reg Biti. 3 
; and 5) are not on wnen forced. 



See steps 1 and 2 at the top of this chart 



FRU114 
FR'J120 
'FRU112 
'FRUi:3 



Note: You will see this error display only if the 
4.5 Mb/s buffer adapter ca-d is installed. 



CMS » AA, 


CTXE » EE 


CMM = 3B, 


CMDG ' FF 


CHM = CC. 


CMDl = GG 


CTEO= DD, 


CMFL = HH 



CC 

DD 



Contents of the CCMP Status Register EE 

Contents of the CCMP Mode Register FF 

Contents of the Channel Mode Register GG 

Contents of the C2P0 E'-ror Register HH 



Contents of the C2P0 XR Error Register 

Contents of the CCMP Diagnostic Register 

Contents of the CCMP Diagnostic 1 Register 

Contents of the CCMP Feature Level Register 



Innnnnn 

I ERA=ra,ER5=rb ! 

|pSR=xx,PER=pp,XRA=aa! 

jMTI=mm,MDI=md I 



nnnnnn = Failure ID 
** = no error set 



aa = Contents of XRA reg ra = Contents of ERA reg 

md = Contents of MDI reg rb = Contents of ERB reg 

fTF. = Contents of MTI reg op = Bits 0-3 of PER reg 

XX = Contents of PSR reg 



iCATA 


EX?/wR" 


'- 


aaaa 


; DATA 


READ 


= 


Dbbb 


BUf^- 
i 


:R ADR 




cccc 


Idata 


EXP/WR- 


■■ = 


1 

aaaa 


:da-a 


READ 


= 


bbPb 


:5UF- 


:R ADR 


= 


cccc 


iBDGi 


= 6:^ 







aaaa = Exoected write data bobb = Data that was read 
cccc = Buffer address of the data in error 
cd - Contents of the 3D61 register 



ra-. lure iu 



:ii = Actual buffer cnannel pointer h-^gh 

• Jj = Actual buffer channel pcintef" low 

;kK = Expected buffer chancel pointer high value 

ill = Expected buffer channel pointer low value 

;mmnn = Actual buffer device pointer contents 

ioopp = Expected buf*er device pointer contents 



! nnnnnn 




1 nnnnnn 


i 3C? 


BDP 




EXF kkll 


ccpp 




;ACT iijj 


mmnn 





iBCSE=abcde 
|BDS£=fghij 
|BWRP=cc 



nnnnnn 

BCSE BDSE 

i tX? klmno pqrst 

lACT abcde fghij 



nnnnnn = Failure ID 

* = No errors we-e set 

a = Buf-'er channel status and error register 

bits 0-3 

b = BCSE channel error group 

c = BCSE channel error group 1 

CC = Contents of the buffer wrap register 

c = BCSE channel error group 2 

e = BCSE channel error group 3 

f = Buffer device status and error register 

bits G-3 

g = BDSE device error group 

h = BDSE device error group 1 

i = BCSE device error group 2 

j = BDSE device error group 3 

k = Expected buffer channel status and error 

register bits 0-3 

1 = Expected BCSE channel e-ror group 

m = Expected BCSE channel error group 1 

n = Expected BCSE channel error group 2 

= Expected BCSE channel er^or group 3 

p = Expected buffer device status and error 

q = Expected BDSE device error group 

r = Expected BDSE device error group 1 

s = Expected BDSE device ^rror group 2 

t = Expected BDSE device error group 3 



' These FPUs are EC sensitive. FRU112 may not be present. See CARR-CU 7 
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Data Buffer Controls Test - Routine EE33 (Continued) 
Buffer Adapter Tests 



Routine EE33 (Continued) DIAG 124 



FAILURE ID 



DESCRIPTION 



ADDITIONAL ACTIONS 



FRUS 



ERROR DISPLAYS 



BUiOSQ 



BU4G5A 



FOLLOW STEPS 1 AND 2 BEFORE TAKING OTHER ACTIONS: 1. If ERA cr.ERB is not 00 go to FSI for err code ElOO ; FRu:i4 

2. If PSR bit G = 1. see EAD 1 for error code Fnnn. \ FRU120 

. |"FR'J1I2 

Reserved j |*FRUli3 



The write data parity error indicator 
(CTXE Bit 1) is not on when forced. 



BU4G5B I Eitner the read data parity error or the xr out- 
I put parity error indicators (CTXE B^ts 2 & 3) 
! are not on when forced. 



See steps 1 and 2 at the top of this chart. 



See steps 1 and 2 at the top of this chart. 



Note: You will see this error display only if the 
4.5 Mb/s buffer adaoter card -is installed. 



CMS = AA, CTXE » EE | 

Zm - BB, CMDG = FF | 

CHM = CC. CMDl = GG i 

CTEG» DD, CMFL « HH j 



DO 



Contents of the CCMP Status Register EE 

Contents of the CCMP Mode Register FF 

Contents of the Channel Mode Register GG 

Contents of the C2P0 Error Register HH 



Contents of the C2P0 XR Error Register 

Contents of the CCMP Diagnostic Register 

Contents of the CCMP Diagnostic 1 Register 

Contents of the CCMP Feature Level Register 



I nnnnnn | 

;ERA=r3,ERB=rb | 
.PSR=xx,PER=pp,XRA=aa! 
^MTI=nfr.,MDI=nid I 



nnnnnn = Failure ID 
•* = no error set 



aa = Contents of XRA r^g ra = Contents of ERA reg 

md = Contents of MDI reg rb = Contents of ERB reg 

mm = Contents of MTI reg pp = Bits 0-3 of PER i-eg 

XX = Contents of PSR reg 



;DATA EXP/WR 
.DATA READ 
BUF'ER ADR 



= aaaa 

= bbbD 



•DATA EXP WRT= aaaa 
DATA READ = boob 
BUF'ER ADR = cccc 
BDGl = dd 



dcoa = Ex::ected write data bPbD = Data that was read 
cccc = Buffer add-ess of the data -n err-cr 
cd = Contents of the BDGl rec'^ster 



nnnnnn 




j nnnnnn 


BCP 


3D? 




E^.^ kkll 


ocpp 




ACT iijj 


mir.nn 





lure ID 



hi = Actual buffer channel pointer high 
ijj = Actual buffer cnannel pointer low 
|kk = Expected buffer channel pointer high value 
ill = Expected buffer channel pointer low value 
mmnn = Actual buffer device pointe- contents 
occp = Expected buf'^er device pointer contents 







'BCSE=aDcde 










:3CSE=fghij 










'BWRP=cc 










j nnnnnn 








BCSE 


BDSE 






•EXP klmno 


pqrst 1 




n 


,ACT abcde 


fghij 




nr 


nn = Failure ID 




* 


= 


Nc e'-^crs were set 




a 


= 


Bufer cnannel status and er-or reg^ste 






bits 0-3 




b 


= 


BCSE channel error g^oup 




c 


= 


BCSE channel er-or group 1 




c 




Contents of tne buffer wrap 


register 


d 




BCSE cnannel error group 2 




e 




BCSE channel error group 3 




f 




Buffer device status and er 

bits 0-3 


ror register 


9 




BDSE device error group 




h 




BDSE device error group 1 




1 




BDSE device error group 2 




j 




BDSE device e'^ror group 3 




k 




Expected buffer channel sta 
register bits 0-3 


tus and erro 


1 


= 


Expected BCSE channel er-or 


group 


m 




Expected BCSE channel error 


group 1 


n 




Expected BCSE cnannel error 


grouD 2 







Expected BCSE cnannel error 


group 3 


p 




Expected buffer device status and c-ror 


q 




Expected BDSE device error 


group 


r 




Expected BDSE device error 


group 1 


s 




Expected BDSE device error 


group 2 


t 




Expected BDSE device error 


group 3 





• These FRUs are EC sensitive. FRU1 12 may not be present. See CARR-CU 7 
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i) 



i) 



i) 



a 







;) 



a 



a 



a 



a 



ifllp 



ami 



Data Bufliif Controls Test *ifoutine EE33 (CcPminued) 

Note: See the error di splays on DIAG 112. 



o 



o 



o 

(Coi 



Routine EE33 (Continued) DIACj 124 



f 



FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAY 




FOLLOW STEPS 1 AND 2 BEFORE TAKING OTHER ACTIOMS: 


1. If ERA or ERB is not PO qn tn FSl fnr 
error code Eies 

2. If PSR bit » 1, see EAD 3 for error code 
code Fnnn. 


FRU111 

FRU12G 

*FRU112 

*FRUn3 


Sec error 
di splay on 
DIAG 312 


BU4059 


The corrp xr error (CTXE Bit B) is not on when 
forced. 


See steps 1 and 2 at the top of this rhnrt. 


BunesA 


The write data parity error indicator (CTXE 
Bit 1) is not on when forced. 


See steps 1 and 2 at the top of this chArt. 


BU/105B 


Either the read data parity error or the xr 
output parity error indicators (CTXE Bits 2 4 3) 
are not on when forced. 


See steps 1 and 2 at the top of this chart. 


BU4e5C 


CMS Register bit 6 (Comp busy) cannot be reset. 


See rSI section for error code DAnn. 


BU4e5D 


An error was detected in the data in or service 
in tag lines during a read or write operation in 
Improved Data Recording Capability mode. 


See rsi section for error code OAnn. 


BunesE 


An ending sequence error was detected during a 
channel write or a channel read operation. 


See FSI section for error code 05nn. 


BU405F 


The actual channel byte count does not equal the 
expected channel byte count. 


See FSI section for error code DSnn. 


BU^eee 


The channel byte count registers in each module 
do not compare. 


See FSI section for error code DAnn. 


BU>1061 


The Improved Data Recording Capability record 
trailor does not equal the calculated value. 


See FSI section for error code DAnn. 


BU4e62 


The data read does not equal the data written in 
Improved Data Recording Capability mode. 


See FSI section for error code D6nn. 


BU4e63 


An error was detected in the service in or data 
in tag lines. 


See FSI section for error code DAnn. 


BU4e64 


A data compare error was detected in the RAM 
diagnostic tests. 


See FSI section for error code DAnn. 


804965 


The any error bit (CMS bit 7) was on after 
running the RAM diagnostic tests. 


See FSI section for error code DAnn. 


BU4e66 


Cannot force the encode does not equal decode 
error (Comp Error 6 bit 7). 


See FSI section for error code DAnn. 


Bune67 


Cannot force the initialization error (Comp 
error B bit 6). 


See FSI section for error code OAnn. 


BU4G68 


The any error bit (CMS Bit 7) was not turned on 
by another Improved Data Recording Capability 
error. 


See FSI section for error code OAnn. 


BU4069 

- 


Cannot force the channel adapter interface 
overflow error (Comp error 1 bit 7). 


See FSI section for error rode DAnn. 


• BU406A 


Cannot force the channel byte count overflow 
error (Comp error 1 bit 6). 


See FSI section for error code DAnn. 


BU406B 


Cannot force a ca or be master transfer error 
(Comp error 1 bits 1 or 4). 


See FSI section for error code DAnn. 


■ BII406C 


Cannot force a crc error (Comp error 8 bits 1 
through 5). 


See FSI section for error code DAnn. 


• BU406D 


A check 5 reset did not work properly during a 
channel operation. 


See FSI section for error code OAnn. 
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o 
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o 



o 



f) 



c 



c 



c 



c 



c 



o 



o 



Control Unit to Drive Bus Out Driver Wrap Test - Routine EE42 



Routine EE42 DIAG 150 



Prerequisite diagnostics must run without failure before 
this diagnostic is run. See DIAG 3, 'PREREQUISITE 
DIAGNOSTICS." 

This routine tests the control unit/drive interconnection as 
follows: 

1 . Activates 'select out' to degate all 'bus in' lines from the 
drives attached to the control unit and tests the 'bus in' 
lines to make sure that none are active. If any 'bus in' lines 
are active, the routine issues a clamp command to each 
drive, one at a time, to isolate the drive with the active 'bus 
in' lines. 

2. Tests the tag-in lines to make sure that none are active. If 
any tag-in lines are active, the routine issues a clamp 
command to each drive, one at a time, to isolate the drive 
with the active tag-in lines. 

3. Ripples 'bus out' through all possible bit patterns. The data 
is then read through the control unit device interrupt register 
and compared. 

Routine Start Address: 20 1 

Error Loop: If no error occurs, the routine loops as if "LOOP 
ROUTINE" is set. When an error is detected, the routine saves 
the error information and displays the error on the MD. After 
the error is displayed, the routine continues to loop on that error. 
However, if a different error occurs, that new error is displayed 
on the MD, and the routine will loop on the new error. 

Addressing: If a drive address is entered, only that drive is 
tested. If no drive address is entered, the routine tests all drives 
in the subsystem. The following screen is used to enter a drive 
address. 



DIAG=(EE42)-ENTER: 

DRIVE 

(xx) 



Valid Parameters: 

XX Drive address (0-F, or 00-OF). 

Enter FF to run all drives. 

Error Displays 

When an error is detected by the diagnostic program, the 
maintenance device displays error information on its 
keyboard/display. The first screen displays automatically. You 
can see the second and following screens by pressing the 
ENTER key on the keyboard/display. 

External registers are defined in the DF (Data Fields) section of 
this maintenance information. 



FRUS 

SeeCARR-CU or CARR-DR, pages 1-1, 1-2, 1-3, and 1-4 for 
the names and locations of the FRUs. 



FAILURE ID 



DI2021 



DI2022 



DI2023 



D I 2024 



DI2025 



DESCRIPTION 



When 'select out' was presented to the 
drive, bits were still active on the device 
data bus 'bus in'. A clamp command was 
sent to all drives, but the active bit 
condition was not removed from the bus. 



The active device data bus 'bus in' bits 
were removed from the bus following a clamp 
command to the drive that was causing the 
act i ve bits. 



During the "electronic wrap" of the control 
unit/drive BI-DI bus, the data returned to 
the device interrupt register (DIR) did not 
equal the data sent to the device control 
bus (DCB) register. 



A parity error was detected in the device 
status/error (DSE) register. 



While trying to determine if the subsystem 
is configured with a dual or single control 
unit, a status store time-out occurred. 



ADDITIONAL ACTIONS 



See the FSI section for error code 8005. 
See EAD 1, "Drive Interconnections." 



See the FSI section for error code 8005. 
See EAD 1, "Drive Interconnections." 



See the FSI section for error code 800A. 
See EAD 1, "Drive Interconnections." 



See the FSI section for error code 8Bnn. 
See EAD 1, "Drive Interconnections." 



See the FSI section for error code 5360. 



FRUS 



FRU085' 
FRU199 
FRU248 
FRUllB 



FRU085^ 
FRU199 
FRU248 
FRUnS 



FRU085' 
FRUllB 
FRU134 
FRUn5 



FRU085' 
FRU118 
FRU116 
FRU134 



FRU121 
FRU122 
FRU133 
FRU152 
FRU195 
FRUI96 
FRUI34 



ERROR DISPLAYS 



D I 2021 

BUS IN = vv INTF x 
SEL OUT ACTIVE AND 
ALL DRIVES 'CLAMPED' 



vv 

X 



Value of 'bus in' active bits 
L for drives through 7, 
H for drives 8 through F 



DI2022 








(DR a) 


ON 


INTF X 1 


HAS BUS 


IN 


BITS 


vv 


ACTIVE 


WITH SEL 


OUT 



Drive address 
L for drives through 7, 
H for drives 8 through F 
Value of 'bus in' active bits 



D 12023 








BUS 


IN 


DID 


NOT 


EQUAL 


BUS 


OUT 


ON 


INTF 


X 


BUS 


= 


vv 


3US 1 


= yyy 



vv 

yy 



L for drives through 7, 
H for drives 8 through F 
Va lue of ' bus out ' bits 
Value of 'bus in' bits 



D 12024 






PARITY ERROR OCCURRED! 


ON INTF X 


DATA = 


vv 


'DSE' REG 


= yy 





vv 

yy 



L for drives through 7, 
H for drives 8 through F 
Value of 'bus out'/'bus in' 
Value in the DSE register 



DI2025 

TIMEOUT OCCURRED 
WHILE TRYING TO READ 
STATUS STORE 



1 This FRU is EC sensitive. See CARR-DR 4. 
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Control Unit to Drive Bus Out Driver Wrap Test - Routine EE42 (Continued) 



Routine EE42 (Continued) DIAG 1 52 



FAILURE ID 



DESCRIPTION 



ADDITIONAL ACTIONS 



FRUS 



ERROR DISPLAYS 



D I 2026 



Active tag lines were found after setting 
the device tag register (DTR) to zero. A 
clamp command was sent to all drives on the 
serial interconnection, but the active bit 
condition was not cleared from the DTR 
regi ster . 



See the FSI section for error code 8OOA. 
See EAD 1, "Drive Interconnections." 



FRUO85' 
FRUnS 
FRU13^ 
FRUII5 



D I 2026 

DTR = vv INTF =x 

WITH ALL DRIVES 

'CLAMPED' 



Value of bits in the device 
tag register 

L for drives through 7, 
H for drives 8 through F 



DI2027 



The active 'gap in' bit was removed from 
the device data bus following a clamp 
command to the drive. 



See the FSI section for error code 7502. 
See EAD 1, "Drive Interconnections." 



FRU085^ 
FRUn8 



DI2027 






(DR a) 


ON 


INTF X 


GAP IN 


TAG 


IS 


ACTIVE 







L for drives through 7, 
H for drives 8 through F 
Dr i ve address 



DI2O28 



The active 'address In' tag was removed 
from the device data bus following a 
clamp command to the drive. 



See the FSI section for error code 8OO9. 
See EAD 1, Drive Interconnections. 



FRU085^ 
FRUI99 
FRU2i48 
FRUn8 



D 12028 








(DR a) 


ON 


INTF 


X 


ADDRESS 


IN 


TAG 


IS 


ACTIVE 









L for drives through 7, 
H for drives 8 through F 
Dr I ve address 



D I 2029 



The active 'status In' tag was removed from 
the device data bus following a 
clamp command to the drive. 



See the FSI section for error code 8C07. 
See EAD 1, "Drive Interconnections." 



FRU085^ 
FRUn8 
FRUn6 
FRU13^ 



DI2029 








(DR a) 


ON 


INTF 


X 


STATUS 


IN 


TAG 


IS 


ACTIVE 









L for drives through 7, 
H for drives 8 through F 
Drive address 



DI202A 



The active 'clock B In' tag was removed 
from the device data bus following a 
clamp command to the drive. 



See the FSI section for error code 840C . 
See EAD 1, "Drive Interconnections." 



FRU085' 
FRU1 18 
FRUI99 
FRU248 



DI202A 








(DR a) 


ON 


INTF 


X 


CLOCKS 


IN 


TAG 


IS 


ACTIVE 









L for drives through 7, 
H for drives 8 through F 
Dr i ve address 



This FRU is EC sensitive. See CARR-DR k. 
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.) 



;) 



:) 



;) 



4* 



:) 



3 



* ♦ 



c 



c 



c 
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Control Unit to Drive Bus and Tag Test - Routine EE43 



Routine EE43 DIAG 160 



Prerequisite diagnostics must run without failure before 
this diagnostic is run. See DIAG 3, 'TREREQUISITE 
DIAGNOSTICS." 

This routine checks all tags to and from the drives during initial 
selection to ensure correct response. 

Following selection, 1 7 bytes of data are transferred to the drive 
display with the message '*♦♦♦*♦♦«'. (This test does not 
remove the message on the drive display.) The routine then 
de-selects the drive and checks ail tags to and from the drive 
during an ending sequence to ensure correct response. 

All bits on the BI-DI and tag buses, except device tag register 
(DTR) bit 4 ('gap in', 'gap out') are tested. 

Routine Start Address: 30 1 

Error Loop: If no error occurs, the routine loops as if "LOOP 
ROUTINE" is set. When an error is detected, the routine saves 
the error information and displays the error on the MD. After 
the error is displayed, the routine continues to loop on that error. 
However, if a different error occurs, that new error is displayed 
on the MD, and the routine will loop on the new error. 

Addressing: If a drive address is entered, only that drive is 
tested. If no drive address is entered, the routine tests all drives 
in the subsystem. The following screen is used to enter a drive 
address. 



DIAG=(EEA3)-ENTER: 

DRIVE 

(xx) 



Valid Parameters: 

XX Drive address (0-F, or 00-OF). 

Enter FF to run all drives. 

Diagnostic Aid 

The following sequence should be used when isolating difficult 
control unit to drive interconnection problems. 

1 . Let the default run the routine on all drives. 

2. Check the drive displays and record the address of any drive 
that does not display the message '♦♦♦♦*♦**'. 



Error Displays 

When an error is detected by the diagnostic program, the 
maintenance device displays error information on its 
keyboard/display. The first screen displays automatically. You 
can see the second and following screens by pressing the 
ENTER key on the keyboard/display. 

External registers are defined in the DF (Data Fields) section of 
this maintenance information. 

FRUS 



See CARR-CU or CARR-DR, pages 1-1, 
the names and locations of the FRUs. 



1-2, 1-3, and 1-4 for 



FAILURE ID 



DI3021 



D I 3022 



DI3023 



DESCRIPTION 



The drive did not return an 'address 
in' response to the control unit, 
after the control unit sent an 
'address out' tag along with the 
drive address on the device data 
bus ' bus out ' . 



The one's complement address sent from 
the drive on the device data bus 
'bus in* on did not match the expected 
address. The expected address was 
generated from the address sent to the 
drive on the device data bus 'bus out'. 



The device data bus 'address in' from 
the drive did not drop when the 
control unit dropped device data 
bus ' address out . ' 



ADDITIONAL ACTIONS 



See the FSI section for error code 8007. 
See EAD 1, "Drive Interconnections." 



See the FS! section for error code 800C . 
See EAD 1, "Drive interconnections." 



See the FSI section for error code 8009. 
See EAD 1, "Drive Interconnections." 



FRUS 



FRU085^ 

FRU059 

FRU049 

FRU108 

FRU107 

FRU105 



FRU085' 
FRUl 18 



FRU085' 
FRU199 
FRU248 
FRU118 



ERROR DISPLAYS 



DI3021 




(DR a) 


ADDRESS IN 


WAS NOl 


■ RETURNED 


DURING 


SELECTION 



Dr i ve address 



DI3022 






(DR 


a) 


ADDR ON BUS | 


IN 


IS 


^OT 


CORRECT 


BUS 


IN= 


=vv 


EXPECT=xx 



a 

vv 



Drive address 

Address on device data bus 

bus I n 
Expected address device data 
bus ' bus out ' 



DI3023 

(DR a) ADDR IN STILL 
ACTIVE AFTER ADDR 
OUT WAS REMOVED 



Dr i ve address 



^ This FRU is EC sensitive. See CARR-DR k. 



3. Select the routine again and enter the drive address that did 
not have the correct display. The routine will identify which 
lines are not responding correctly. 

Note: A valid address table is generated by selecting 
all drives on the subsystem and checking for 'address 
in'. If any drive in the subsystem does not respond, the 
drive will not be in the valid address table and it will not 
be tested when the "running all drives" default is used. 
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Control Unit to Drive Bus and Tag Test - Routine EE43 (Continued) 



Routine EE43 (Continued) DIAG 162 



FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 




ERROR DISPLAYS 


D 13024 


The one's complement address sent from 
the drive on device data bus 'bus in' 
remained on the bus after the drive 
dropped device data bus 'address in'. 


See the FSI section for error code 8OO9. 
See EAD 1, "Drive Interconnections." 


FRU085^ 
FRUI99 
FRU248 
FRUII8 










D 13024 

(DR a) AFTER ADDR IN 
BECAME INACTIVE, 
BUS IN=vv EXPECT=xx 




a 
vv 

XX 


Drive address 
Address on 'bus in' 
Expected address on 


bus out' 


D 13025 


The drive did not return status when 
the control unit set device data bus 
'command out ' . 


See the FSI section for error code 8E05. 
See EAD 1, "Drive Interconnections." 


FRU085^ 
FRUII8 
FRU116 
FRUI34 










DI3O25 

(DR a) STATUS IN DID 
NOT BECOME ACTIVE 
WITH COMMAND OUT 




a 


Drive address 




D 13026 


The drive returned 'unit check' in the 
status byte at initial selection time. 


See the FSI section for error code 8EO6. 
See EAD 1, "Drive Interconnections." 


FRU085^ 
FRUII8 
FRU116 
FRUI34 










D 13026 

(DR a) UNIT CHECK 
WAS ACTIVE DURING 
INITIAL SELECTION 




a 


Drive address 




DI3027 


The drive did not return 'clock B in' 
when the control unit set device data 
bus 'clock A out ' . 


See the FSI section for error code 840A. 
See EAD 1, "Drive Interconnections." 


FRU085^ 
FRUn8 
FRUI99 
FRU248 










D 13027 

(DR a) CLOCKB IN WAS 
NOT RETURNED FOR 
CLOCKA OUT 




a 


Dr i ve address 




D 13028 


'Clock B in' did not drop after the 
control unit dropped device data bus 
'clock A out ' . 


See the FSI section for error code 83OO. 
See EAD 1, "Drive Interconnections." 


FRU085^ 
FRUII8 
FRUI99 
FRU2A8 










D 13028 

(DR a) CLOCKB IN WAS 
STILL ACTIVE AFTER 
CLOCKA OUT DROPPED 




a 


Dr i ve address 




D 13029 


'Clock B in' did not set during the 
data transfer of the control byte 
(byte 0) to the drive. 


See the FSI section for error code 840A. 
See EAD 1, "Drive Interconnections." 


FRU085^ 
FRUII8 
FRUI99 
FRU248 










D 13029 

(DR a) CLOCKB DIDN'T 
RESPOND AS EXPECTED 
FOR CONTROL BYTE XFR 




a 


Dr i ve address 





^ This FRU is EC sensitive. See CARR-DR 4. 



3480 Ml EC336395 

® Copyright IBM Corp. 1984, 1985 



Routine EE43 (Continued) DIAG 1 62 



) 



3 



J 



) 



■) 



J 



■) 



1} 



J 



* » 



c 



c 



c 



o 



Control Unit to Drive Bus and Tag Test - Routine EE43 (Continued) 



c 
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Routine EE43 (Continised) 



G 

DIAG 164 



FAILURE ID 



DESCRIPTION 



ADDITIONAL ACTIONS 



ERROR DISPLAYS 



DI302A 



'Clock B in* did not set during the 
transfer of 16 bytes of display 
information to the drive on the 
device data bus. 



See the FSI section for error code 83OO. 
See EAD 1, "Drive Interconnections." 



FRU085^ 
FRUII8 
FRU199 
FRU2^8 



DI302A 

(DR a) CLOCKB DIDN'T 
RESPOND AS EXPECTED 
FOR THE 16 BYTE XFR 



Drive address 



DI302B 



The drive hardware detected an error. 
Device data bus 'bus in' contains 
failure information from the drive. 



See the FSI section for error code 89nn. 
See EAD 1, "Drive Interconnections." 



FRUO85' 

FRUI99 

FRU248 

FRUII8 

FRU116 

FRU13^ 



DI302B 




(DR a) DP 


HARDWARE 


DETECTED 


CHECK 1 


BUS IN = 


XX 



a 

XX 



Dr i ve address 

Fa i lure data on 'bus i n ' 



D I 302c 



The drive did not set device data 
bus 'status in' during the 
de-selection sequence. 



See the FSI section for error code 8C03. 
See EAD 1, "Drive Interconnections." 



FRU085^ 
FRUl 18 
FRUn6 
FRU13^ 



DI302C 






(DR a) 


STATUS 


IN DID 


NOT BECOME ACTIVE | 


DURING 


ENDING 


SEQ. 



Dr i ve address 



DI302D 



The drive did not set 'clock B in' 
during the ending sequence on the 
device data bus. 



See the FSI section for error code 8^0A. 
See EAD 1, "Drive Interconnections." 



FRUO85' 
FRUII8 
FRU199 
FRU248 



DI302D 






(DR a) 


CLOCKB 


DID 


NOT BECOME ACTIVE | 


DURING 


ENDING 


SEQ. 



Drive address 



DI302E 



'Clock B in' did not drop during the 
ending sequence on the device data 
bus . 



See the FSI section for error code 840C. 
See EAD 1, "Drive Interconnections." 



FRU085^ 
FRUllB 
FRUI99 
FRU2^8 



DI302E 

(DR a) CLOCKB DID 
NOT FALL DURING THE 
ENDING SEQUENCE 



Dr i ve address 



^ This FRU is EC sensitive. See CARR-DR k. 
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Control Unit to Drive Bus and Tag Test - Routine EE43 (Continued) 
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FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 


DI302F 


Device data bus 'status in' did not 
drop during the ending sequence. 


See the FSI section for error code 8C07. 
See EAD 1, "Drive Interconnections." 


FRU085^ 
FRU118 
FRU116 
FRU134 










DI302F 

(DR a) STATUS IN DID 
NOT FALL DURING THE 
ENDING SEQUENCE 




a 


Drive address 




DI3O3O 


The drive microcode detected an error. 
Device data bus 'bus in' contains 
failure information from the drive. 


See the FSI section for error code 8Fnn. 
See EAD 1, "Drive Interconnections." 


FRU085^ 

FRUn8 

FRU116 

FRU134 

FRU199 

FRU248 










DI3O23O 

(DR a) DRIVE MICRO 
CODE DETECTED ERROR 
BUS IN = XX 




a 

XX 


Drive address 

Error information from 

the drive 


DI303I 


'Unit check' was active in the ending 
status from the drive. 


See the FSI section for error code 8C01. 


FRU085^ 
FRUl 18 
FRUl 16 
FRU134 










DI3O3I 

(DR a) UNIT CHECK 
WAS ACTIVE DURING 
ENDING SEQUENCE 




a 


Dr I ve address 




DI3032 


When defaulting to all available 
drives, the table build module did 
not find any drive available. 
(No drive returned 'address in' 
during the selection sequence.) 














DI3O32 

ADDRESS DEFAULT NOT 
SUCCESSFUL, RESTART 
WITH VALID DR ADDR 










DI3O33 


The user entered a drive address that 
is not a valid drive address for this 
subsystem. 














DI3O33 

ADDRESS ENTERED WAS 
NOT VALID. ADDRESSES 
MUST BE '00' - 'xx' 




XX 


0-7 for a single control unit 
subsystem, or 0-F for a dual 
control unit subsystem 


D 13034 


A timeout occurred while reading 
status store to determine if this 
is a dual, or single control unit 
subsystem. 


See the FSI section for error code 5360. 


FRU121 
FRU122 
FRU133 
FRU152 
FRU195 
FRU196 
FRU134 










DI3O34 

TIMEOUT OCCURRED 
WHILE TRYING TO READ 
STATUS STORE 











^ This FRU is EC sensitive. See CARR-DR k. 
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Control Unit to Drive Serial Test - Routine EE44 



Routine EE44 DIAG 1 70 



Prerequisite diagnostics must run without failure before 
this diagnostic is run. See DIAG 3, 'PREREQUISITE 
DIAGNOSTICS." 

This routine tests the serial interconnection as follows: 

1 . The drive is selected to ensure that it can communicate with 
the control unit. 

2. The serial interconnection is used to issue a Clamp 
command to the drive. CLAMP is displayed on the drive 
message display. 

3. The microcode attempts to re-select the drive using the 
BI-DI parallel interconnection. If the preceding Clamp 
command was recognized, the drive will not be available. 

4. The serial interconnection rs again used to issue an Unclamp 
command. 

5. The drive is again selected using the BI-DI parallel 
interconnection. This time the drive should be available. 
UNCLAMP is displayed on the drive message display. 

6. At the end of the routine, the drive display is returned to its 
normal unloaded display, * 

Routine Start Address: 40 1 

Error Loop: If no error occurs, the routine loops as if ''LOOP 
ROUTINE" is set. When an error is detected, the routine saves 
the error information and displays the error on the MD. After 
the error is displayed, the routine continues to loop on that error. 
However, if a different error occurs, that new error is displayed 
on the MD, and the routine will loop on the new error. 

Addressing: If a drive address is entered, only that drive will 
be tested. If no drive address is entered, the routine will run 
against all drives in the subsystem. The following screen is used 
to enter a drive address. 



FRUS 

See CARR-CU or CARR-DR, pages 1-1, 1-2, 1-3, and 1-4 for 
the names and locations of the FRUs. 



DIAG=(EE44) 

DRIVE 

(xx) 



-ENTER: 



Valid Parameters: 

XX Drive address (0-F, or 00-FF). 

Enter FF to run ail drives. 

Error Displays 

When an error is detected by the diagnostic program, the 
maintenance device displays error information on its 
keyboard/display. The first screen displays automatically. You 
can see the second and following screens by pressing the 
ENTER key on the keyboard/display. 

External registers are defined in the DF (Data Fields) section of 
this maintenance information. 



FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 


D|i^021 


Selection of the drive was not successful. 


1. Run the control unit to drive bus and 
tag test routine, EE^3. 

2. See the FSI section for error code 
8E06. 


FRU085^ 

FRun8 

FRU116 
FRU13^ 










D 14021 

(DR a) INITIAL 

SELECTION WAS NOT 

SUCCESSFUL 




a = 


= drive address 




DU022 


Following a Clamp command sent over the 
serial interface to the drive, the next se- 
lection sequence was successful. This in- 
dicates that the Serial Clamp command 
did not operate correctly. 


See the FSI section for error code 88O3. 


FRU085^ 
FRUl 18 










DI4022 

(DR a) SELECTION WAS 
SUCCESSFUL AFTER 
'CLAMPING' THE DR. 




a -• 


= drive address 




DU023 


The selection sequence following the Unclamp 
command was unsuccessful, indicating that 
the Unclamp command did not operate 
correct ly . 

This could be a drive problem rather than 
a serial interconnection problem if the 
preceding Clamp command operated correctly. 


See the FSI section for error code 8803 . 


FRU085^ 
FRUII8 










DUO23 

(DR a) SELECTION WAS 
NOT SUCCESSFUL AFTER 
'UNCLAMPING' THE DR. 




a = 


= drive address 




DI4024 


When defaulting to all drives, the table 
build module did not find any drives avail- 
able. (No drive returned 'address in' dur- 
ing select ion. ) 


See the FSI section for error code 8807. 












DI4024 

ADDRESS DEFAULT NOT 
SUCCESSFUL, RESTART 
WITH VALID DR ADDR 










DI4025 


The user entered a drive address that is 
not a valid drive address for this sub- 
system. 


Run diagnostic EE^O on all drive 
addresses to determine the pattern of the 
fa i lure. 

Run Drive Command exercises (see DIAG l). 












DU025 

ADDRESS ENTERED WAS 
NOT VALID. ADDRESSES 
MUST BE '00' - 'xx' 




XX 


= 07 for a single control 
unit subsystem or OF for 
a dual control unit sub- 
system 


Dl^026 


A timeout occurred while reading status 
store to determine if this is a dual- or 
single-control-unit subsystem. 


See the FSI section for error code 53^0. 


FRU121 
FRU122 
FRUI33 
FRUI52 
FRUI95 
FRUI96 
FRUI34 










D 1^026 

TIMEOUT OCCURRED 
WHILE TRYING TO READ 
STATUS STORE 










DIAG. 07 


This screen is displayed several times 
(about every 8 seconds during normal diag- 
nostic execution). If the total execution 
time is more than the normal run time (see 
"Diagnostic Identification Code Table" run 
times) see E103 in the FSI section. 


None. 


FRUl 17 
FRUII5 
FRU121 
FRU122 










DIAG. 07 

WAITING FOR DIAG 

COMPLETION 











^ This FRU is EC sensitive. See CARR-DR 4. 
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Short Loop Write to Pattern Test - Routine EE52 

Prerequisite diagnostics must run without failure before this 
diagnostic is run. See DIAG 3, "PREREQUISITE DIAGNOSTICS." 

This routine tests the short loop write, in the control unit, from 
the write data flow to the read data flow. Microcode generated 
patterns test the data path and the response from the read 
detection circuits. 

The routine consists of four tests: 

• Test 1 performs initialization to set up the data path and 
registers for tests 2, 3, and 4. 

• Test 2 operates in read forward mode using the short loop 
write to read controls. 

• Test 3 operates in read backward mode using the short loop 
write to read controls. 

• Test 4 operates in write mode using the short loop write to 
read controls. 

Tests 2, 3, and 4 execute as follows: 

• The data pattern is stored in the buffer with the buffer control 
set for Loop Write to Read. 

• Write and read data flow controls are set. 

• An IBG is written and followed by a microcode generated 
pattern. 

• The read data flow is tested for the correct response. 

• Hardware error registers BCSE, WSE, RER, and RSR are 
tested for error indications. 

This sequence of operations is followed for each generated 
pattern. If an error or unexpected condition is detected, an error 
message displays on the maintenance device keyboard/display. 

Routine Start Address: 2010 

Error Loop: If no error occurs, the routine loops as if "LOOP 
ROUTINE" is set. When an error is detected, the routine saves 
the error information and displays the error on the MD. After the 
error is desplayed, the routine continues to loop on that error. 
However, if a different error occurs, that new error is displayed 
on the MD, and the routine will loop on the new error. 



Routine EE52 DIAG 200 



Pattern Control 



Note: When running the loop write to read diagnostic 
? normally, do not enter any test numbers or data 



routine i 
patterns. 



Any one of the valid data patterns listed below can be specified 
for Tests 2, 3, and 4. Valid patterns are: 

00 (see Note 1). 02. 04. 06, 08, OA. OC, OE. 10 through 1F, 20 
through 26. 28, 2A, 2C. 2E, 30. 32, 34, 36. 38, 3A. 30, 3E, 40. 
42. 44. 46, 48, 4A, 40. 4E, 50, 52, 54. 56, 58, 5A, 50, 5E. 

Pattern Entry Display 



DIAG=(EE52)-ENTER: 
PATTERN 
ttii 



ttii 



Test data 



A pattern can be specified by entering a test number (02, 03, or 
04) at position tt and a valid pattern number from the list above at 
postion ii. For example, an entry of 023A would run test 2 with 
data pattern 3A. 

Notes: 

1 . Data pattern 00 has special significance. When a test 
number and data pattern number 00 are entered, all valid 
data patterns are run for the test specified. The test also 
runs if the BYPASS ERROR option is in effect. If errors are 
detected, the error data is saved and the Failing Patterns 
screens list all the failing patterns. 

Valid parameters for EE50: 

If diagnostic section EE50 is specified, the valid drive address 
parameters are 0-F, or 00-OF. 



Error Displays 

When an error is detected by the diagnostic program, the 
maintenance device displays error information on its 
keyboard/display. The first screen displays automatically. You 
can see the second and following screens by pressing the ENTER 
key on the keyboard/display. 

The format of the display's first line is the same for all detected 
errors. The remaining three lines contain additional information 
about the failure. 

External registers are defined in the Data Fields (OF) section of 
this maintenance information. 

Test 1 Error Display 



LW2021 

FARM ENTERED^ xxxx, 
IS NOT VALID. EX: 
02G2. 0302. OR 0402 



nnnnnn Failure ID 

xxxx Parameter entered 

FRUS 

See CARR-OU or CARR-DR, pages 1-1. 1-2. 1-3. and 1-4 for the 
names and locations of the FRUs. 
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Short Loop Write To Read Pattern Test - Routine EE52 (Continued) 
Test 2 



Routine EE52 (Continued) DIAG 202 



FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 


LW2021 


The routine or pattern number is 


See 'Pattern Control" on OIAG 200 to 








1 










1 








not valid. 


verify that the routines and patterns 
were entered correctly. 






nnnnnn 

ERA-ra. ERB-rb 
PSR-xx. PER-pp XRA-aa 


1 


PATTERN • ttii 
RPRT DATA FOLLOWS: 
EXP-nx. dx, vx, tx 




LW2022 


An external register error occurred. 


If PSR bit • 1. see EAO 1 for error 
code Fnnn. 


FRU114 
FRU120 




HTI*mm, HOI-md 


1 


ACT-na, da va, ta 


















FRU117 


nnnnnn ■ failure ID | 










FRU115 


•* ■ no errors were set ttii 


• test ID (tt) and pattern 








FRU118 


ra ■ contents of error register A | 


ID (ii) of the test 








FRU121 


rb ■ contents of error register B 


recording the error 








FRU119 


XX ■ contents of processor status register | tt 


• 01 not valid 








FRU116 


pp • contents of processor error register 


02 loop write to read test 2 








FRU'122 


aa » contents of external register address | 
register 


03 loop write to read test 3 

04 loop write to read test 4 










LW2023 


A check 1 error occurred. 


See the FSI section for error code E100. 


FRU117 


mm ■ contents of maintenance tag in register | 


05-FF not valid 








FRU115 


md ■ contents of the user's active register nx or na 








FRU114 


_ — _-.-.-,-. — _. — —-. — — — -. — — -. — — — — 1 Kii 


L 9 IBG sensed 


— *~~""' — ~'~'~"~ 1 jj-;; 








FRU118 








1 tapemark sensed 














FRU121 




BCSE-abcde 


1 


2 erase gap sensed 








FRU119 




BDSE-fghij 




3 reserved 








FRU116 




RER»rr, RSR-rs 


1 


4 beginning of block sensed 








FRU12e 




WSE EXP-xw, ACT«aw 




5 VOID sensed 








FRU122 






1 


6 none of the above sensed 














FRU134 


* « no errors were set 


7 reserved 








FRU135 


•• ■ no errors were set | dx or da 








FRU192 


a • buffer channel status and error bil 

register bits 0-3 | 
b « BCSE channel error group 9 
c « BCSE channel error group 1 | 
d « BCSE channel error group 2 
b « BCSE channel error group 3 | 
f - buffer device and error register bits G-3 
g • BDSE channel error group | 


L density mark sensed 

1 reserved 

2 reserved 

3 reserved 

4 beginning of block sensed 

5 VOID sensed 

6 none of the above sensed 

7 reserved 










h « BDSE channel error group 1 vx or va 










i • BCSE channel error group 2 | bi1 


. 9 VOID 2one A 










j » BDSE channel error group 3 


1 VOID zone B 










rr ■ contents of read error register | 


2 VOID zone C 










rs » contents of the read status register 


3 VOID zone D 










xw ■ expected data in the write status/error | 


4 VOID zone E 










register 


5 VOID zone F 










aw « actual data in the write status/error | 


6 reserved 










register 


7 reserved 










— _ — -._ — — — — — — — — — — — — — — — — j tXOl ta 










k^J 4 


i tone zone A 
1 tone zone B 












FAILING PATTERNS 


U 1 

1 












XX, XX. XX, XX. XX 




2 tone zone C 












XX, XX. XX, XX. XX 


1 


3 tone zone D 












XX, XX 


1 


4 tone zone E 

5 tone zone F 










1 










XX • failing patterns 


6 reserved 










Note: This screen always displays at least | 


7 reserved 










one pattern; however, if the number of 












failing patterns is more than can be | 












displayed on a single screen, they will be 












listed on following screens. | 
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Short Loop Write To Read Pattern Test - Routine EE52 (Continued) 
Test 2 (Continued) 
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FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 


LW2024 


A WSE register error occurred. 


Do 


an Exclusive OR using the WSE register's expected and actual data. 


#1 


#2 


#3 


See the "Error Displays" 










FRU116 


FRU064 


FRU0851 


column on DIAG 202. 






Test the bits of the results in the following order: 


FRU118 


FRU0621 


FRU0621 












FRU120 


FRU0851 


FRU064 








1. 


Bits 4, 5, and 7 - See the FSI section for error code D7nn and use these bits 


FRU114 


FRU130 


FRU116 










for nn (bit 6 is ignored and used as zero to build nn). See the FRUs under #1 


FRU139 


FRU116 


FRU118 










in the 'FRUS' column. 




FRU215 
FRU059 


FRU114 
FRU120 








2. 


Bit - See the FSI section for error code 7141. See the FRUs under #2 in the 
'FRUS' column. 




FRU117 
FRU131 
FRU132 










3. 


Bit 1 - See the FSI section for error code 70E5. See the FRUs under #3 in the 
'FRUS' column. 




FRU118 
FRU119 
FRU0631 










4. 


Bit 5 - (Normally a 1) forced on by this diagnostic if one frame of data has been 
processed. If no data has been processed by the write data flow, this bit is set 
to a zero. See the FSI section for error code D780. See the FRUs under #1 in the 
'FRUS' column. 




FRU058 
FRU013 






LW2025 


Buffer status is incorrect or the buffer 


1. 


If BCSE errors are set. see the FSI section for error code D5nn. See the FRUs 


#1 


#2 


#3 




detected an error. 




under #1 in the 'FRUS' column. 


FRU114 
FRU120 


FRU114 
FRU120 


FRU116 
FRU118 








2. 


If BDSE errors are set. see the FSI section for error code D6nn. See the FRUs 


FRU1122 


FRU1122 


FRU120 










under #2 in the 'FRUS' column. 


FRU1132 
FRU133 


FRU1132 
FRUlll 


FRU114 
FRU130 








3. 


If WSE register bits 4, 5, and 7 are in error, see the FSI section for error code 


FRU136 


FRU119 


FRU131 










D7nn. See the FRUs under #3 in the 'FRUS' column. 


FRU119 
FRU118 


FRU118 
FRU116 


FRU132 
FRU139 








4. 


If BCSE status bit 2 is not 1, the channel microprocessor write is not complete. 
See the FSI section for error code D5nn. See the FRUs under #1 in the 'FRUS' 
column. 


FRU116 
FRU126 
FRU134 
FRU152 


FRU134 
FRU117 










5. 


If WSE register bit and 1 are not set, see the FSI section for error code D7nn. 
See the FRUs under #3 in the 'FRUS' column. 


FRU233 
FRU195 
FRU235 












6. 


If BDSE bits and 2 are not set to 1, see the FSI section for error code D7nn. 
See the FRUs under #3 in the 'FRUS' column. 

Note; This failure can occur when the DLR external register is not correctly set. 
Verify CARR-CU 1189 DLR external register switch positon 6 is set per CARR-CU 
page 1189. 


FRU196 
FRU237 
FRU121 
FRU122 








LW2026 


A read data flow error occurred during a 


1. 


Determine the failing zone. 


FRU064 








loop write to read operation. 


2. 


See the FSI section for error code D8nn. 


FRU0621 

FRtl085i 

FRU132 

FRU131 

FRU130 

FRU123 

FRU124 

FRU125 

FRU119 

FRUlll 









1 This FRU is EC sensitive. See CARR-DR 4. 

2 This FRU is EC sensitive. FRU112 may not be present. See CARR-CU 7. 
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Short Loop Write To Read Pattern Test - Routine EE52 (Continued) 
Test 2 (Continued) 



Routine EE52 (Continued) 



o 

DIAG 206 



FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 


LW2027 


A read data flow error occurred during a 


1. Determine the failing zone. 


FRU064 


See the "Error Displays" 




loop write to read operation. 


2. See the FSI section for error code D8nn. 

This failure can occur when the DLR external 
register is not correctly set. 
The RPRT expected = 08 08 GO 00 
actual = 04 04 A8 00 
Verify that CARR-CU DLR external register switch 
position 6 is set per CARR-CU page 1189. 


FRU0521 

FRU0851 

FRU132 

FRU131 

FRU130 

FRU123 

FRU124 

FRU125 

FRU119 

FRUlll 

FRU116 

FRU249 

FRU252 

FRU253 

FRU254 


column on DIAG 202. 


LW2028 


The return code was not valid after an 


Call your next level of support. 






error occurred during a loop write to read 










operation. 










This is an EE52 program error. 









Tests 



FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 


LW2029 


An external register error occurred. 


If PSR bit 0=1, see EAD 1 for error code Fnnn. 


FRU114 
FRU120 
FRU117 
FRU115 
FRU118 
FRU121 
FRU119 
FRU116 
FRU122 


See the "Error Displays" 
column on DIAG 202. 


LW202A 


A check 1 error occurred. 


See the FSI section for error code ElOO. 


FRU117 
FRU115 
FRU114 
FRU118 
FRU121 
FRU119 
FRU116 
FRU120 
FRU122 
FRU134 
FRU135 
FRU192 



1 This FRU is EC sensitive. See CARR-DR 4. 
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Short Loop Write To Read Pattern Test - Routine EE52 (Continued) 
Test 3 (Continued) 
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FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 


LW202B 


A WSE register error occurred. 


Do 


an Exclusive OR using the WSE register's expected and actual data. 


#1 


n 


^3 


See the "Error Displays" 






Test the bits of the results in the following order: 


FRU116 


FRU064 


FRUO85' 


column on DIAG 202. 










FRU118 


FRUO62I 


FRU062^ 








1. 


Bits ^, 5, and 7 ~ See the FSI section for error code D7nn and use these bits 


FRU120 


FRUO85' 


FRU064 










for nn (bit 6 is ignored and used as zero to build nn). See FRUs under #1 in 


FRU114 


FRUI30 


FRU116 










the 'FRUS' column. 


FRU139 


FRU116 
FRU216 


FRUllB 
FRU114 








2. 


Bit - See the FSI section for error code 7l4l. See FRUs under #2 in the 
'FRUS' column. 




FRUO59 
FRU117 
FRUI3I 


FRU120 








3. 


Bit 1 - See the FSI section for error code 70E5. See FRUs under #3 in the 
'FRUS' column. 




FRUI32 
FRUl 18 
FRUn9 










k. 


Bit 6 - (Normally a l) forced on by this diagnostic if one frame of data has been 
processed. If no data has been processed by the write data flow, this bit is set 
to a zero. See the FSI section for error code D780. See the FRUs under #1 in the 
'FRUS' column. 




FRUO63' 

FRUO58 

FRUOI3 






LW202C 


Buffer status is incorrect or the buffer 


1 . 


If BCSE errors are set, see the FSI section for error code D5nn. See the FRUs 


#1 


n 


#3 




detected an error. 




under #1 in the 'FRUS' column. 


FRU114 
FRU120 


FRUn^ 

FRU120 


FRU116 
FRUllB 








2. 


If BDSE errors are set, see the FSI section for error code D6nn. See the FRUs 


FRU1122 


FRUn22 


FRU120 










under #2 in the 'FRUS' column. 


FRUin^ 
FRU133 


FRU1132 

FRUl 11 


FRU114 
FRU139 








3. 


If WSE register bits k, 5, and 7 are in error, see the FSI section for error code 
D7nn. See the FRUs under #3 in the 'FRUS' column. 


FRU136 
FRU119 
FRUllB 


FRUII9 
FRUllB 
FRU116 










k. 


If BCSE status bit 2 is not 1, the channel microprocessor write is not complete. 
See the FSI section for error code D5nn. See the FRUs under #1 in the 'FRUS* 
column . 


FRU116 
FRU126 
FRU13^ 
FRU152 


FRU13^ 
FRU117 










5. 


If WSE register bit and 1 are not set, see the FSI section for error code D7nn. 
See the FRUs under #3 in the 'FRUS' column. 


FRU233 
FRU195 
FRU235 












6. 


If BDSE bits and 2 are not set to 1, see the FSI section for error code D7nn. 
See the FRUs under #3 in the 'FRUS' column. 


FRU196 
FRU237 
FRU121 
FRU122 








LW202D 


A read data flow error occurred during a 


1. 


Determine the failing zone. 


FRU064 








loop write to read operation. 


2. 


See the FSI section for error code D8nn. 


FRUO62I 

FRU085^ 

FRUI32 

FRUI3I 

FRUI30 

FRUI23 

FRU12^ 

FRUI25 

FRUn9 

FRUlll 

FRU116 









^ This FRU is EC sensitive. See CARR-DR k, 

2 This FRU is EC sensitive. FRU112 may not be present. See CARR-CU 7. 
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Test 3 (Continued) 



FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 


LW202E 


A read data flow error occurred during a 
loop write to read operation. 


1. Determine the falling zone. 

2. See the FSI section for error code DBnn. 


FRU06^ 

FRU062^ 

FRUOBS^ 

FRU132 

FRU131 

FRU130 

FRU123 

FRU124 

FRU125 

FRU119 

FRU1 1 1 

FRU116 


See the "Error Displays" 
column on DIAG 202. 


LW202F 


The return code was not valid after an 
error occurred during a loop write to read 
operat ion. 
This is an EE52 program error. 


Call your next level of support. 





Test 4 



FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 


LW2030 


An external register error occurred. 


If PSR bit 0=1, see EAD 1 for error code Fnnn. 


FRUll^ 
FRU120 
FRU117 
FRU115 
FRU118 
FRU121 
FRU119 
FRU116 
FRU122 


See the "Error Displays" 
column on DIAG 202. 


LW2031 


A check 1 error occurred. 


See the FSI section for error code ElOO. 


FRU117 
FRU115 
FRUllA 
FRU118 
FRU121 
FRU119 
FRUl 16 
FRU120 
FRU122 
FRU13A 
FRU135 
FRU192 



^ This FRU is EC sensitive. See CARR-DR k. 
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FAILURE ID 



DESCRIPTION 



ADDITIONAL ACTIONS 



FRUS 



ERROR DISPLAYS 



LW2032 



A WSE register error occurred. 



Do an Exclusive OR using the WSE register's expected and actual data. 
Test the bits of the results in the following order: 

1. Bits ^, 5» and 7 - See the FSI section for error code D7nn and use these bits 
for nn (bit 6 is ignored and used as zero to build nn). See FRUs under #1 in 
the 'FRUS' column. 

2. Bit - See the FSI section for error code 71^1. See FRUs under #2 in the 
'FRUS' column. 

3. Bit 1 - See the FSI section for error code 70E5. See FRUs under #3 in the 
'FRUS' column. 

k. Bit 6 - (Normally a l) forced on by this diagnostic if one frame of data has been 
processed. If no data has been processed by the write data flow, this bit is set 
to a zero. See the FSI section for error code D780. See the FRUs under #1 in the 
'FRUS' column. 



#1 

FRU116 

FRU118 

FRU120 

FRU114 

FRU139 



n 

FRU064 

FRUO62I 

FRU085^ 

FRUI30 

FRUn6 

FRU216 

FRUO59 

FRU117 

FRUI3I 

FRU132 

FRUII8 

FRUn9 

FRU063^ 

FRUO58 

FRUOI3 



^3 
FRU085^ 

FRU062^ 

FRU064 

FRU116 

FRUII8 

FRU114 

FRU120 



LW2033 



Buffer status is incorrect or the buffer 
detected an error. 



1. If BCSE errors are set, see the FSI section for error code D5nn. See the FRUs 
under #1 in the 'FRUS' column. 

2. If BDSE errors are set, see the FSI section for error code D6nn. See the FRUs 
under #2 in the 'FRUS' column. 

3. If WSE register bits 4, 5j and 7 are in error, see the FSI section for error code 
D7nn. See the FRUs under #3 in the 'FRUS' column. 

h. If BCSE status bit 2 is not 1, the channel microprocessor write is not complete. 
See the FSI section for error code D5nn. See the FRUs under #1 in the 'FRUS* 
col umn . 

5. If WSE register bit and 1 are not set, see the FSI section for error code D7nn. 
See the FRUs under #3 in the 'FRUS' column. 

6. If BDSE bits and 2 are not set to 1, see the FSI section for error code D7nn. 
See the FRUs under #3 in the 'FRUS' column. 



#1 

FRUn4 
FRU120 
FRUn22 

FRUin^ 

FRUI33 

FRU136 

FRUII9 

FRUII8 

FRU116 

FRU126 

FRU13^ 

FRUI52 

FRU233 

FRUI95 

FRU235 

FRUI96 

FRU237 

FRU121 

FRU122 



n 

FRU114 

FRU120 

FRUl 12^ 

FRUII32 

FRUin 

FRUl 19 

FRUII8 

FRU116 

FRU13^ 

FRUn7 



#3 
FRUn6 

FRU118 

FRU120 
FRUll^ 
FRUI39 



LW2034 



A read data flow error occurred during a 
loop write to read operation. 



1. Determine the failing zone. 

2. See the FSI section for error code D8nn. 



FRU064 

FRU062^ 

FRU085^ 

FRUI32 

FRUI3I 

FRUI30 

FRUI23 

FRU12^ 

FRUI25 

FRUl 19 

FRUl 11 

FRUII6 



See the "Error Displays" 
column on DIAG 202. 



Whis FRU is EC sensitive. See CARR-DR k, 

2 This FRU is EC sensitive. FRUl 12 may not be present. See CARR-CU 7. 



3480 Mi EC336395 

® Copyright IBM Corp. 1984, 1985 



Routine EE52 (Continued) DIAG 212 



) 







O 



a 



a 



I) 



a 



a 



a 



* * 

4l 



c 



c 



c 



c 



Short Loop Write To Read Pattern Test - Routine EE52 (Continued) 
Test 4 (Continued) 



Routine EE52 (Continued) DlAG 214 



FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 


LW2035 


A read data flow error occurred during a 
loop write to read operation. 


1. Determine the failing zone. 

2. See the FSI section for error code D8nn. 


FRU064 

FRU062^ 

FRU085^ 

FRU132 

FRU131 

FRU130 

FRU123 

FRU124 

FRU125 

FRU119 

FRUin 

FRU116 


See the "Error Displays" 
column on DlAG 202. 


LW2036 


The return code was not valid after an 
error occurred during a loop write to read 
operat ion. 

This is an EE52 program error. 


Call your next level of support. 





^ This FRU is EC sensitive. See CARR-DR k. 
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Short Loop Write to Read Timing Test - Routine EE53 



Prerequisite diagnostics must run without failure before this 
diagnostic is run. See DIAG 3, "PREREQUISITE DIAGNOSTICS." 

This routine checks the read and write data flow in the control 
unit. A record consisting of 28 bytes is placed In the data buffer 
by the microprocessor and then sent to the write data flow card. 

The write data flow card sends an IBG, preamble, 28 bytes of 
data, and a postamble to the read detection card using 18 special 
loop write to read signal lines. 

This routine checks that the following events occur at the proper 
time: 

• Beginning of Block 

• Beginning Sync 

• Ending Sync 

• Generate Gap Out 

• The next IBG. 

A failure during this diagnostic indicates the problem is in the 
control unit being exercised and not in the tape units attached to 
this control unit. 

Refer to the OPER section of the Ml for more details on the loop 
write to read data flow. 

Routine Start Address: 3010 

Error Loop: If no error occurs, the routine loops as if "LOOP 
ROUTINE" is set. When an error is detected, the routine saves 
the error information and displays the error on the MD. After the 
error is displayed, the routine continues to loop on that error. 
However, if a different error occurs, that new error is displayed 
on the MD. and the routine will loop on the new error. 

Error Displays 

When an error is detected by the diagnostic program, the 
maintenance device displays error information on its 
keyboard/display. The first screen displays automatically. You 
can see the second and following screens by pressing the ENTER 
key on the keyboard/display. 

The format of the display's first line is the same for all detected 
errors. The remaining three lines contain additional information 
about the failure. 

External registers are defined in the Data Fields (DF) section of 
this maintenance information. 



FRUS 

See CARR-CU or CARR-DR, pages 1-1, 1-2. 1-3. and 1-4 for the 
names and locations of the FRUs. 



FAILURE ID 



LW3021 



LW3022 



LW3023 



LW3024 



LW3025 



LW3026 



LW3Q27 



LW3028 



LW3029 



LW302A 



LW302B 



LW3G2C 



LW302D 



LW302E 



LW302F 



LW3030 



LW3031 



LW3032 



DESCRIPTION 



An error was detected in the PER, PSR, or 
Mil register. 



An error was detected in the ERA or ERB 
register. 



An error was detected in the WSE register. 



An error was detected in the BCSE or BDSE 
register. 



An error was detected in the RER or RSR 
register. 



An error was detected in the WSE register 
prior to starting the write data flow. 



An error was detected in the RSR register 
prior to starting the write data flow. 



An error was detected in the RER register 
prior to starting the write data flow. 



Beginning of block was not detected. 



Beginning of block was detected too soon. 



Beginning sync was not detected. 



Beginning sync was detected too soon. 



Ending sync was not detected. 



Ending sync was detected too soon. 



Generate gap out was not detected. 



Generate gap out was detected too soon. 



The next IBG was not detected. 



The diagnostic produced an invalid error 
code. 



ADDITIONAL ACTIONS 



See the FSI section for error codes Dlnn 
and D900. 



See the FSI section for error code ElOO 



See the FSI section for error code 7076. 



See the FSI section for error codes D5nn 
and D6nn. 



See the FSI section for error codes DOnn 
and D8nn. 



See the FSI section for error code 7076. 



See the FSI section for error code DOnn. 



See the FSI section for error code DBnn. 



See the FSI section for error code 7142. 



See the FSI section for error code 7142. 



See the FSI section for error code 7071. 



See the FSI section for error code 7071. 



See the FSI section for error code 74nn. 



See the FSI section for error code 74nn. 



See the FSI section for error code 7163. 



See the FSI section for error code 7163. 



See the FSI section for error code 7503. 



This is a diagnostic program error. 



FRUS 



FRU120 

FRU114 

FRU1131 

FRU1121 

FRU116 

FRUlll 

FRU119 

FRU123 

FRU124 

FRU125 

FRU130 

FRU131 

FRU132 



ERROR DISPLAYS 



nnnnnn 




ERA=aa 


ERB=bb 


MTI=cc 


MDI=dd 


PSR=ee 


PER=ff 



XRA=gg 




WSE= 


hh 


RER=ii 




RSR= 


Jj 


BCSE= 


a 


bed 


e 


BDSE= 


f 


g h i 


J 




nnnnnn = failure ID 
* = No error is set 

Contents of the ERA register 

Contents of the ERB register 

Contents of the MTI register 

Contents of the MDI register 

Contents of the PSR register 

Contents of the PER register 

Contents of the XRA register 

Contents of the WSE register 

Contents of the RER register 

Contents of the RSR register 

kk == Contents of the RCR register 

11 = Contents of the WCR register 

mm = Contents of the RPR register 
a = Bits 0-3 of the BCSE status 
register 

= BCSE register error group 

= BCSE register error group 1 

= BCSE register error group 2 

= BCSE register error group 3 
= Bits 0-3 of the BDSE status 
register 

g = BDSE register error group 

h = BDSE register error group 1 

i = BDSE register error group 2 

j = BDSE register error group 3 



aa 
bb 
cc 
dd 
ee 
ff 

gg 

hh 
ii 
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FAILURE ID 



DESCRIPTION 



ADDITIONAL ACTIONS 



FRUS 



ERROR DISPLAYS 



LW3033 



LW3034 



LW3035 



LW3036 



LW3037 



LW3038 



LW3039 



LW303A 



LW303B 



LW303C 



LW303D 



LW303E 



LW303F 



LW3040 



LW3041 



LW3G42 



LW3G43 



LW3G44 



LW3045 



An error was detected in the WSE register 
prior to starting the write data flow. 



See the FSI section for error code 7076. 



An error was detected in the RSR register 
prior to starting the write data flow. 



See the FSI section for error code DOnn. 



An error was detCL.ted in the RER register 
prior to starting the write data flow. 



See the FSI section for error code D8nn. 



Beginning of block was not detected. 



See the FSI section for error code 7142. 



Beginning of block was detected too soon. 



See the FSI section for error code 7142. 



Read condition was set too soon. 



Read condition was set too late. 



Beginning sync was not detected. 



See the FSI section for error code 7071. 



Beginning sync was detected too soon. 



See the FSI section for error code 7071. 



Ending sync was not detected. 



See the FSI section for error code 74nn. 



Ending sync was detected too soon. 



See the FSI section for error code 74nn. 



Generate gap out was not detected. 



See the FSI section for error code 7163. 



Generate gap out was detected too soon. 



See the FSI section for error code 7163. 



The next IBG was not detected. 



See the FSI section for error code 7503. 



Beginning of block was not set during the 
read condition test. 



This failure can occur when the OLR ext- 
ernal register is not correctly set. 
Verify CARR-CU DLR external register 
switch position 6 is off. 



Read condition is set when a block is 
shorter than 15 microseconds. 



Read condition is not set when a block 
is longer than 15 microseconds. 



Read condition is set when a block is 
shorter than 15 microseconds. 



This failure can occur when the DLR ext- 
ernal register is not correctly set. 
Verify CARR-CU DLR external register 
switch position 6 is set. 



Read condition is set. but not enabled. 



FRU120 

FRU114 

FRU1131 

FRU1121 

FRU116 

FRUlll 

FRU119 

FRU123 

FRU124 

FRU125 

FRU130 

FRU131 

FRU132 



nnnnnn 




ERA=aa 


ERB=bb 


MTI=cc 


MDI=dd 


PSR=ee 


PER=ff 



XRA=gg 




WSE= 


=hh 


RER=ii 




RSR= 


=jj 


BCSE= 


a 


b c d e 1 


BDSE- 


f 


g h 1 


J 



RCR=kk 
RPR=mm 



WCR=11 



nnnnnn = failu 
* = No error 
= Contents 
= Contents 
= Contents 
= Contents 
= Contents 
= Contents 
= Contents 
= Contents 
= Contents 
= Contents 
= Contents 
= Contents 
= Contents 
= Bits 0-3 

regi ster 
= BCSE regi 
= BCSE regi 
= BCSE regi 
= BCSE regi 
= Bits 0-3 

register 
= BDSE regi 
= BDSE regi 
= BDSE regi 
= BDSE regi 



aa 
bb 
cc 
dd 
ee 
ff 

gg 

hh 
i i 

jj 
kk 
11 
mm 
a 

b 
c 
d 
e 
f 

9 
h 
i 
J 



re ID 
is set 
of the 
of the 
of the 
of the 
of the 
of the 
of the 
of the 
of the 
of the 
of the 
of the 
of the 
of the 



ERA register 
ERB register 
MTI register 
MDI register 
PSR register 
PER register 
XRA register 
WSE register 
RER register 
RSR register 
RCR register 
WCR register 
RPR register 
BCSE status 



ster error group 

ster error group 1 

ster error group 2 

ster error group 3 
of the BDSE status 

ster error group 

ster error group 1 

ster error group 2 

ster error group 3 



1 This FRU is EC sensitive. FRU112 may not be present. See CARR-CU 7. 
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Prerequisite diagnostics must run without failure before 
this diagnostic is run. See DIAG 3, "PREREQUISITE 
DIAGNOSTICS." 

This routine checks the read and write data flow from the 
control unit to a tape unit and back to the control unit. 

The write data flow card sends an IBG to the drive, the write 
bus, and the drive-adapter card. The drive-adapter card loops 
the data from write bus lines and 1 to the read pre-amplifier 
card. The read pre-amplifier card sends the data over the read 
bus to the read detection card. The read detection card checks 
for the proper zones that indicate an IBG is present. An error is 
indicated if an IBG is not detected. 

This routine also tests the control unit to tape unit 
interconnections because a drive must be selected and 
conditioned for the long loop write to read test by sending it the 
diagnose command. Errors are indicated if the drive responds 
incorrectly to the control unit. 

A failure during this diagnostic indicates the problem may be in 
the control unit being tested or in the tape units attached to this 
control unit. This test may be run using the same control unit 
and a different drive to further isolate the problem. If you have a 
dual control unit configuration, this test may be run using the 
second control unit to exercise the failing drive. 

Refer to the OPER section of the Ml for more details on the loop 
write to read data flow. 

Routine Start Address: 40 1 

Error Loop: If no error occurs, the routine loops as if "LOOP 
ROUTINE" is set. When an error is detected, the routine saves 
the error information and displays the error on the MD. After 
the error is displayed, the routine continues to loop on that error. 
However, if a different error occurs, that new error is displayed 
on the MD, and the routine will loop on the new error. 

Test Selection 

The following screen displays after routine number EE54 has 
been entered to start the routine. 



Error Displays 

When an error is detected by the diagnostic program, the 
maintenance device displays error information on its 
keyboard/display. The first screen displays automatically, 
can see the second and following screens by pressing the 
ENTER key on the keyboard/display. 



You 



The format of the display's first line is the same for all detected 
errors. The remaining three lines contain additional information 
about the failure. 

External registers are defined in the DF {Data Fields) section of 
this maintenance information. 



FRUS 

See CARR-CU or CARR-DR, pages 1-1, 
the names and locations of the FRUs. 



1-2, 1-3, and 1-4 for 



DIAG=(EE5^)-ENTER: 

DRIVE 

(xx) 



Valid parameters: 

XX Drive address (0-F, or 00-OF). 
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Long Loop Write to Read Test - Routine EE54 (Continued) 



IH \wuiiiiiiucd; 



DIAG '^'^'^ 



Mmi^Mm 



FAILURE ID 



LW^OZl 



LW^022 



LWi4023 



LW4024 



LWi4025 



LWi*026 



LWi*027 



LW4028 



LW^029 



LW402A 



LW^02B 



LW402C 



LW402D 



LW^02E 



LW^02F 



DESCRIPTION 



An error was detected in the PER, PSR, 
or MTI register. 



An error was detected in the ERA or ERB 
regi ster . 



An error was detected in the WSE 
regi ster . 



An error was detected in the BCSE or 
BDSE register. 



An error was detected in the RER or RSR 
regi ster . 



An error was detected in the WSE register 
prior to write data flow starting. 



An error was detected in the RSR register 
prior to write data flow starting. 



An error was detected in the RER register 
prior to write data flow starting. 



An invalid address has been specified. 



The IBG was not detected. 



A timeout occurred while waiting for the 
drive to raise device data bus clock B in', 
indicating that the drive is ready to accept 
the diagnose command data. 



ADDITIONAL ACTIONS 



See the FSI section for error 
codes DOnn, and Dlnn. See 
EAD 1 for error code Fnnn. 



See the FSI section for error 
code ElOO. 



See the FSI section for error 
code D7nn. 



See the FSI section for error 
codes D5nn and D6nn. 



See the FSI section for error 
codes DOnn and D8nn. 



See the FSI section for error 
code D7nn. 



See the FSI section for error 
code DOnn. 



See the FSI section for error 
code D8nn. 



FRUS 



Valid drive addresses are 
00 to OF. 



See the FSI section for error 
codes 7093 and 71^3. 



A timeout occurred while waiting for the 
drive to drop device data bus 'clock B in' 
indicatii.g that the drive has accepted the 
diagnose command. 



A timeout occurred while waiting for the 
drive to clear the device data bus of all 
i nterrupts . 



A timeout occurred while waiting for the 
drive to raise device data bus address in', 
indicating that the drive has recognized its 
address on the bgs . 



The drive address returned in the device 
data bus DCB does not match the one's 
complement address. 



See the FSI section for error 
codes 8^0A and 83OO. 
See EAD 1 , "Drive Inter- 
connect ions ." 



See the FSI section for error 
codes 8600 and 8601. 
See EAD 1 , "Drive Inter- 
connect ions . 



See the FSI section for error 
code 8005. 

See EAD 1 , "Drive Inter- 
connect ions ." 



See the FSI section for error 
code 8007. 

See EAD 1 , "Drive Inter- 
connect ions . 



See the FSI section for error 
code 8OOC. 

See EAD 1 , "Drive Inter- 
connect ions." 



FRU120 

FRUl 1^ 

FRUII32 

FRUII22 

FRUl 16 

FRUII8 

FRUni 

FRUl 19 

FRUI23 

FRU12^ 

FRUI25 

FRUI30 

FRUI3I 

FRUI32 

FRUO85I 

FRU06^ 



ERROR DISPLAYS 



nnnnnn 




ERA=aa 


ERB=bb 


MTI=cc 


MDI=dd 


PSR=ee 


PER=ff 



XRA=gg 




WSE = 


=hh 


RER=ii 




RSR = 


= JJ 


BCSE = 


a 


b c 


d e 


BDSE = 


f 


g h 


' J 



RCR=kk 
RPR=mm 



WCR=11 



nnn 

aa 
bb 
cc 
dd 
ee 
ff 

gg 

hh 
i i 

jj 
kk 
11 
mm 
a 

b 

c 
d 
e 

f 



nnn = fa i lure 
No error is 
Contents 
Contents 
Contents 
Contents 
Contents 
Contents 
Contents 
Contents 
Contents 
Contents 
Contents 
Contents 
Contents 
Bits 0-3 
reg i ster 
BCSE regist 



of 
of 
of 
of 
of 
of 
of 
of 
of 
of 
of 
of 
of 
of 



set 
the 
the 
the 
the 
the 
the 
the 
the 
the 
the 
the 
the 
the 
the 



ERA 
ERB 
MTI 
MDI 
PSR 
PER 
XRA 
WSE 
RER 
RSR 
RCR 
WCR 
RPR 
BCSE 



eg I ster 
eg i ster 
egi ster 
eg i ster 
eg i ster 
eg i ster 
eg i ster 
eg i ster 
eg i ster 
eg i ster 
eg i ster 
eg i ster 
egi ster 
status 



BCSE 
BCSE 
BCSE 
Bits 



J = 



reg i st 
reg i s t 
reg i st 
0-3 of 
reg i ster 
BDSE regist 
BDSE regist 
BDSE regist 
BDSE regist 



er error group 

er error group 1 

er error group 2 

er error group 3 
the BDSE status 

er error group 

er error group 1 

er error group 2 

er error group 3 



The following two frames are displayed only when a drive unit 
check is detected. 



DRV=dv DSE=de 

DCR=dr DTR=dt 

DCB=db DIR=di 

STS=gggg hhhh 



db 
de 
di 
dr 
dt 
dv 

gggg 

hhhh 



No error is set 

Contents of the DCB register 

Contents of the DSE register 

Contents of the DIR register 

Contents of the DCR register 

Contents of the DTR register 

I s the dr i ve address 

Drive status byte 

Drive status bytes for a sense command 



ORSNS 


> - 


S8=bO,S19=bl 


S18= 


b2 


, S2021= 


b^bS 






S2223= 


b6b7 


S30= 


21 


EC= 


2223 



NOTE: 

The f 
( see 
bO 

bl 

b2 
b^bS 



b6b7 



21 
2223 



When no sense data is received f 
bytes a 1 1 conta in FF . 

ol lowing sense data is described i 

formats 19 and 20) . 
Contents of the drive error recov 
( see sense byte 8) . 
The contents of the drive feature 
(see sense byte 19) • 
Flags modifier to b^b5 (see sense 
The first error the drive detecte 
command associated with this erro 
bus out parity error while loadin 
indicate that the error occurred 
performing a command. B5 contain 
identifying this error (see sense 
The last error the drive detected 
command associated with this erro 
bus out parity error while loadin 
indicate that the error occurred 
performing a command. B7 contain 
identifying this error (see sense 
Logical drive address and physica 
(contents of the thumbwheel switc 
The drive EC levej (contains the 
drive ROS module EC level). 
The following fraipe is displayed 
error is detectecj. Each symbol ( 
compare error has occurred on tha 



rom the drive, these 
n the SENSE section 
ery byte 
s byte 

byte 18). 
d. B^ contains the drive 
r, an EE to indicate a 
g a command or an FF to 
when the drive was not 
s the drive error code 

bytes 20 and 21). 

B6 contains the drive 
r, an EE to indicate a 
g a command, or an FF to 
when the drive was not 
s the drive error code 

bytes 22 and 23). 
1 drive address 
hes). See sense byte 30. 
last four digits of the 



only when a data compare 
lA, 2A) indicates a data 
t track. 



ERR TRK:1A. 


2A, 


3A, 


'«A, 5A. 6A. 


7A, 


8A, 


9A, IB, 2B. 


38, 


AS, 


53. 68, 78, 


88, 


98. 



^ This FRU is EC sensitive. See CARR-DR k. 

2 This FRU is EC sensitive. FRU112 may not be present. See CARR-CU 7. 
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FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 


LW^030 


An error has been detected In the DSE register during selection. 


See 
See 


the 
EAD 


FSI section for error codes 800A and BDnn. 
1, "Drive Interconnections." 


FRU120 

FRUl lA 

FRUl 132 

FRUl 122 

FRUl 16 

FRUII8 

FRUin 

FRUII9 

FRUI23 

FRU12^ 

FRUI25 

FRUI30 

FRUI3I 

FRUI32 

FRUO85I 

FRU06^ 


See the "Error Displays" 
column on DIAG 222. 


LW^031 


A timeout occurred waiting for the drive to drop device data 
bus 'address in*^ indicating that the drive recognized that 
device data bus address out' dropped. 


See 
See 


the 
EAD 


FSI section for error code 8009- 
1, "Drive Interconnections." 


LW^032 


The drive has raised device data bus 'address in' during a 
command, indicating that it has detected a hardware error. 


See 
See 


the 
EAD 


FSI section for error codes 86F0, 86F 1 , and 89nn. 
1, "Drive Interconnections." 


LW^033 


An error has been detected in the DSE register during a command. 


See 
See 


the 
EAD 


FSI section for error code 800A. 
1, "Drive Interconnections." 


LW^03^ 


A timeout occurred while waiting for the drive to drop device 
data bus status in', in response to the control unit dropping 
'select out ' . 


See 
See 


the 
EAD 


FSI section for error code 8C07. 
1, "Drive Interconnections." 


LW^035 


The drive has raised device data bus 'address in' during 
device data bus 'status In', Indicating that it has detected 
a hardware error. 


See 
See 


the 
EAD 


FSI section for error codes 86F0, 86F 1 , and 89nn. 
1, "Drive Interconnections." 


LW^036 


A timeout occurred while waiting for the drive to raise device 
data bus 'status In', Indicating that the first status byte Is 
avai lable on the DCB. 


See 
See 


the 
EAD 


FSI section for error code 8E05. 
1, "Drive Interconnections." 


LW4037 


A timeout occurred while waiting for the drive to raise device 
data bus 'clock B in', Indicating that the second status byte is 
avai lable on the DCB. 


See 
See 


the 
EAD 


FSI section for error code B^OA. 
1, Drive Interconnections. 


LW4038 


A timeout occurred while waiting for the drive to drop device 
data bus 'clock B in' in response to the control unit dropping 
clock A out * . 


See 
See 


the 
EAD 


FSI section for error code 8^0C . 
1, Drive Interconnections. 


LWi*039 


Status Indicates a different address (HI or LO) than the one 
the control unit used. See DFI, "Drive Status Bits 0-15," and 
read the definition of bit 8. 


See 


the 


FSI section for error code 86C0. 


LWi*03A 


The drive external register cartridge present sensor Is set 
using a read drive external register order. 


1. 
2. 
3. 


Remove the cartridge and rerun this diagnostic. 
Press the reset switch on the drive. 
See the FSI section for CHK 02. 


LW403B 


Status indicates a drive unit check. 


Check the sense bytes for the cause of the check. 


LW^03C 


A timeout ^occurred while waiting for the drive to raise device 
data bus 'clock B in', Indicating that a sense byte Is available 
on the DCB. 


See 
See 


the 
EAD 


FSI section for error codes 840A, 8600, and 8601. 
1, "Drive Interconnections." 


LW^03D 


A timeout occurred while waiting for the drive to drop device 
data bus 'cloc|c B in', In response to the control unit raising 
device data bus 'clock A out' during a sense operation. 


See 
See 


the 
EAD 


FSI section for error codes 8600 and 8601. 
1, "Drive Interconnections." 


LWi^OjE 


A t Imeout occurred while waiting for the drive to raise device 
data bus 'cloclc B in' Indicating that a sense byte is available 
on the DCB. 


See 
See 


the 

EAD 


FSI section for error code 8600. 
1, "Drive Interconnections." 



^ This FRU is EC sensitive. See CARR-OR k, 

2 This FRU Is EC sensitive. FRUl 12 may not be present. See CARR-CU 7. 
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FAILURE ID 



LW^03F 



LW^O^O 



LWi*04l 



LW^Ol42 



LW40i43 



LW^Om^ 



LW4045 



LWA046 



LUkOkl 



LW^^S 



LW^049 



LW^O^A- 



LW40^B 



DESCRIPTION 



A timeout occurred while waiting for the drive to drop device 
data bus 'clock B in', in response to the control unit raising 
device data bus 'clock A out' during a sense operation. 



The diagnostic program has produced an invalid error code. 



A timeout occurred while waiting for the drive to raise device 
data bus 'clock B in', indicating that a data byte is available 
on the DCB. 



A timeout occurred while waiting for the drive to drop device 

data bus 'clock B in', in response to the control unit raising 

device data bus 'clock A out' during a read drive external 
register command. 



A timeout occurred while waiting for the drive to raise device 
data bus 'clock B in', indicating that a data byte is available 
on the DCB. 



A timeout occurred while waiting for the drive to drop device 
data bus 'clock B in', in response to the control unit raising 
'clock A out' during a read drive external register command. 



A drive unit check occurred during a sense command. 



The sense data from the drive contained an ERP code that is 
not permitted. Permitted errors are ERP = 66, ERP = 6C with 
error code 75, or ERP = 78 with error code 76. 



A Read External Register command was sent twice and a drive 
unit check was received both times. 



A Drive Set Diagnose command was sent twice and a drive unit 
check was received both times. 



A Write command was sent and drive unit check was received. 



A Drive Set Diagnose command was sent twice and a drive unit 
check was received both times. 



ADDITIONAL ACTIONS 



See the FSI section for error code 8600. 
See EAD 1, "Drive Interconnections." 



This is a diagnostic program error. 



See the FSI section for error codes 8^0A, 8600, and 8601. 
See EAD 1, "Drive Interconnections. 



See the FSI section for error codes 8600 and 8601 
See EAD 1, "Drive Interconnections." 



See the FSI section for error code 8600. 
See EAD 1, "Drive Interconnections. 



See the FSI section for error code 8601. 
See EAD 1, "Drive Interconnections. 



See the FSI section for error code 86AO. 



FRUS 



Go to the FSI section with the error code listed for b5 or b7 of 
the DRSNS error display (see the Error Display Column). 



Go to the FSI section with the error code listed for b5 or b7 of 
the DRSNS error display (see the Error Display Column). 



Go to the FSI section with the error code listed for b5 or b7 of 
the DRSNS error display (see the Error Display Column). 



Go to the FSI section with the error code listed for b5 or b7 of 
the DRSNS error display (see the Error Display Column). 



Go to the FSI section with the error code listed for b5 or b7 of 
the DRSNS error display (see the Error Display Column). 



The control unit hardware did not complete the execution of a 
device data bus 'Serial Reset A' command. 



See the FSI section for error code 8803 . 
See EAD 1, "Drive Interconnections." 



FRU120 

FRUn^ 

FRUII32 

FRUn22 

FRUn6 

FRUII8 

FRUlll 

FRUII9 

FRUI23 

FRU124 

FRUI25 

FRUI30 

FRUI3I 

FRUI32 

FRUO85I 

FRU06^ 



ERROR DISPLAYS 



See the "Error Displays" 
column on DIAG 222. 



^ This FRU is EC sensitive. See CARR-DR k. 

2 This FRU is EC sensitive. FRUn2 may not be present. See CARR-CU 7. 
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FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 






FRU LISTINGS 


ERROR DISPLAYS 
See the error 
page DIAG 222. 


LW404C 


The first IBG is too long. 


See the FSI section for error code 7152. 


See FRU 1 


ist A 


LIST 


FRU NUMBERS 


LW404D 


The first IBG is too short. 


See the FSI section for error code 7151. 


See FRU 1 


ist A 


A 


FRU120. FRU114, FRU113 (See Note 2). 
FRU112 (See Note 2), FRU116. FRU118, 
FRUlll, FRU119. FRU123. FRU124. 
FRU125. FRU130. FRU131, FRU132 
FRU085 (See Note 1). FRU064 


LW404E 


The preamble is too long. 


See the FSI section for error code 7071. 


See FRU 1 


ist A 


LW404F 


The preamble is too short. 


See the FSI section for error code 7071. 


See FRU 1 


ist A 


LW4050 


Ending synch did not occur during the time allowed. 


See the FSI section for error code 7155. 


See FRU 


ist A 


B 


FRU132. FRU125 


LW4051 


Ending synch occurred too soon. 


See the FSI section for error code 7155. 


See FRU 


ist A 


C 


FRU131. FRU124 


LW4052 


Gapout did not occur during the time allowed. 


See the FSI section for error code 7502. 


See FRU 


list A 


D 


FRU130. FRU123 


LW4053 


Gapout occurred too soon. 


See the FSI section for error code 7502. 


See FRU 


list A 


E 


FRU124. FRU131. FRU125, FRU132 


LW4Q54 


The second IBG did not occur during the time allowed. 


See the FSI section for error code 7152. 


See FRU 


list A 


F 


FRU123. FRU130, FRU125, FRU132 


LW4055 


An error occurred in BDSE during long loop write to read. 


See the FSI section for error code 7077. 


See FRU 


list A 


G 


FRU123. FRU130. FRU124, FRU131 


LW4056 


An error occurred in the DSE register during long loop write to 
read. 


See the FSI section for error code D4nn. 


See FRU 


list A 


H 


FRU123. FRU124, FRU125. FRU130 
FRU130. FRU131, FRU132 


LW4057 


BDSE status is incorrect at the end of long loop write to read. 


See the FSI section for error code 7078. 


See FRU 


list A 


I 


FRU085 (See Note 1). FRU062, FRUQ64. 
FRU013. FRU088 or FRU092. FRU089 or 
FRU092. FRU087 or FRU094 


LW4058 


BCSE status is incorrect at the end of long loop write to read. 


See the FSI section for error code D5nn. 


See FRU 


list A 


LW4059 


A data error occurred in group 3. 


See the FSI section for error code E304. 
See Note 


See FRU 


lists B and I 


Note: 
This problem can be caused by a 
problem on any drive attached to 
this interface (Local 'A') or 
(Remote 'B'). 

Pull drive TEE cables to isolate 
to a single failing drive. 

See LOC 1 and 2 for 'Read 
Adapter Cables' 


LW405A 


A data error occurred in group 2. 


See the FSI section far error code E302. 
See Note 


See FRU 


lists C and I 


LW405B 


A data error occurred in group 1. 


See the FSI section for error code E301. 
See Note 


See FRU 


1 ists D and I 


LW405C 


Data errors occurred in groups 2 and 3. 


See the FSI section for error code E306. 
See Note 


See FRU 


lists E and I 


LW4G5D 


Data errors occurred in groups 1 and 3. 


See the FSI section for error code E305. 
See Note 


See FRU 


lists F and I 


LW405E 


Data errors occurred in groups 1 and 2. 


See the FSI section for error code E303. 
See Note 


See FRU 


lists G and I 


LW405F 


Data errors occurred in groups 1, 2, and 3. 


See the FSI section for error code E307. 
See Note 


See FRU 


1 ists H and I 


LW4060 


Incorrect byte count of (loop write to read) read data. 


See the FSI section for error code 74nn. 


See FRU 


list A 


LW4061 


WSE status did not contain complete. 


See the FSI section for error code D7nn. 


See FRU 


list A 


LW4062 


A level 2 interrupt did not occurr on the density separator. 


See the FSI section for error code 7142. 


See FRU 


list A 


LW4063 


The second IBG was not detected. 


See the FSI section for error code 7052. 


See FRU 


list A 


LW4064 


At the completion of the loop-write-to-read the RSR must contain 
'ED' (hexadecimal) and the RER must contain '00' (hexadecimal). 


See the FSI section for error code 7081. 


See FRU 


list A 


LW4065 


The DLR external register and drive sense do not agree. 


See CARR-CU 1189 for correct DLR external 
switch setting. 


register 




FRU118 



1 This FRU is EC sensitive. See CARR-DR 4. 

2 This FRU is EC sensitive. FRU112 may not be present. See CARR-CU 7. 
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FAILURE ID 



DESCRIPTION 



ADDITIONAL ACTIONS 



FRUs 



ERROR DISPLAYS 



LWit,066 



LWi»067 



LW^068 



LWi4069 



LWi»06A 



A timeout error occurred 
during a TIO command to 
the drive. 

A drive status error 
occurred while sending 
code to the drive. 



1. This program has minimum diagnostic capability 
during the drive patching procedure. 

2. This error occurs when a cartridge loader is 
installed and a cartridge is present in the 
drive to be tested. 

3. This error can be bypassed by loading the 
functional code into the control unit and 
setting the control unit on-line. Press unload 
switch of the drive being tested, reload 
diagnostic EE5^ and run it. To avoid 
channel interference set all the channel 
enable/disable switches to disable. 

k. If this error persists, run "Start Repair" on 
the product diskette. 



The correct level of code 
patches is not found on 
the IML diskette. 

The correct level of code 
patches is not found on 
the IML diskette. 

Unable to read the IML 
diskette due to an error. 



1. Make sure the diskette in the diskette reader 
i s the correct level . 

2. This error occurs when a cartridge loader is 
installed and a cartridge is present in the 
drive to be tested. 

3. This error can be bypassed by loading the 
functional code into the control unit and 
setting the control unit on-line. Press unload 
switch of the drive being tested, reload 
diagnostic EE5^ and run it. To avoid 
channel interference set all the channel 
enable/disable switches to disable. 

Ensure that the control unit successfully 
loads code from the diskette. 

^. If this error persists, run "Start Repair" on 
the product diskette. 



See the Error Displays 
on DIAG 222. 
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Channel Interface Wrap Test - Routine EE62 

Prerequisite diagnostics must run without failure before this 
diagnostic Is run. See DIAG 3, "PREREQUISITE DIAGNOSTICS." 

CAUTION: 

Follow the "Setup Procedure for the Channel Wrap Test." 



This routine tests the channel adapter bus and tag interface lines. 

Wrap blocks are used to wrap the channel adapter bus and tag 
lines, and the diagnostic program generates bit patterns and 
sends them through the wrap path. The wrap path is: 

• From the channel adapter to the bus and tag shoe card 
drivers 

• Through the wrap blocks to the bus and tag shoe card 
receivers 

• Back to the channel adapter. 

The pattern received at the end of the wrap is compared with an 
expected pattern. A non-match produces an error and a 
maintenance device error display that provides data to define the 



The routine executes in six steps: 

1. With 'op in* active, each tag bit is set in the 'tag in' register 
and tested at the 'tag out' register. 

2. With 'op in' and 'status in' active, each tag bit is set in the 
'tag in' register and tested at the 'tag out* register. 

3. With 'op in' active, the routine ripples the 'bus in' and 
ensures that the 'bus out' lines respond correctly. 

4. With 'op in' and 'select in' active, each tag bit is set in the 
'tag in' register and tested at the 'tag out' register. 

. 5. With 'op in' and 'status in' active, each bus bit is set in the 
'bus in' register and tested at the 'bus out' register. 

6. With 'op in' and 'status in' inactive, each bus bit is set In the 
'bus In' register and tested at the 'bus out' register. The bits 
should not be active. 

7. Set 'mark in' and ensure the 'bus out' bit is set. 



Routine EE62 DIAG 300 



Routine Start Address: 2010 

Error Loop: If no error occurs, the routine loops as if "LOOP 
ROUTINE" is set When an error is detected, the routine saves 
the error information and displays the error on the MD. After the 
error is displayed, the routine continues to loop on that error. 
However, if a different error occurs, that new error is displayed 
on the MD, and the routine will loop on the new error. 



Setup Procedure for the Channel Wrap Test 

See INST 1, "Setup Procedure for the Channel Wrap Test" 

Warning: Stop all activity on the host processor channels before 
you disconnect channel cables, or interface control checks will 
occur. 



1. Press stop on the host processor. 

2. Disable the channels that are to be tested. (The disable 
switches are on the control unit operator panel.) 

3. Remove all interface cables and terminators from the 
channel tailgate assembly for the channel to be tested. (See 
the LOG section for cable locations.) 

4. If this is the last control unit on the channel, install the tag 
terminator on the tag-in cable and the bus terminator on the 
bus-in cable. 

5. If this is not the last control unit on the channel, then connect 
the bus-in and bus-out cables together and connect the tag-in 
and tag-out cables together. 

6. The user can now continue channel activity from the host 
processor. 

7. See PLAN 1 for "Channel Wrap Blocks .*' 

a. Install the wrap terminator (part 6315622) Q Q in the 
bus-out cable connector position of the I/O connector 
assembly. This part is in the ship group. 

b. Install the bus wrap block (part 4299876) Q Q in the 
bus-in cable connector position of the I/O connector 
assembly. This part is in the ship group. 

c. Install the 370 channel tag terminator (part 2282676) Q 
Q in the tag-out cable connector position of the I/O 
connector assembly. 

d. Install the tag wrap block (part 4299873) Q Q in the 
tag-in cable connector position of the I/O connector 
assembly. This part is In the ship group. 



8. Select and run the channel interface wrap test. 

9. The following screen is displayed: 



CHN AOOR 
(A) 



Valid Parameters: 

(A) Channel Address (valid parameters are A, B, C, 

orD) 

If channel A Is to be tested, press the enter key. If a different 
channel Is to be tested, enter that channel address and press 
the enter key. The MD will respond with, 'IS THIS 
CORRECT. Entry errors may be corrected before 
proceeding. 



The tags issued and expected are: 
Tag Sequence EXP Tag Out 



80 Op In 


80 Op out 


CO Addr in 


81 Sup out 


AO Sel in 


AO Sel out 


90 Reqin 


CO Addr out 


88 Statin 


88 Cmdout 


84 Servin 


84 Servout 


82 Data in 


82 Data out 


81 Disc in 


90 Holdout 



The tags issued and expected are: 
Bus Sequence EXP Bus Out 



80 


80 


40 


40 


20 


20 


10 


10 


08 


08 


04 


04 


02 


02 


01 


01 



Error Displays 

When an error is detected by the diagnostic program, the 
maintenance device displays error information on its 
keyboard/display. The first screen displays automatically. You 
can see the second and following screens by pressing the ENTER 
key on the keyboard/display. 

The format of the display's first line is the same for ail detected 
errors. The remaining three lines contain additional information 
about the failure. 

External registers are defined In the DF (Data Fields) section of 
this maintenance information. 



FRUS 



SeeCARR-CU or CARR-DR, pages 1-1, 1-2, 1-3, and 1-4 for the 
names and locations of the FRUs. 

Note: When errors persist after replacing all FRUs, suspect a 
defective wrap terminator. 
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Channel interface Wrap i est - Routine EE62 (Coniinued; 



Tag Shoe Card 



Bus Shoe Card 




I/O Connector (Vertical Style) 



Tag Wrap Block 

Tag Terminator 
Bus Wrap Block 
Wrap Terminator 
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I/O Connector (Movable Rail Style) 



I/O Connector (Horizontal Style) 



Tag Shoe Card 



Tag Shoe Card 




Tag Wrap Block 

Tag Terminator 

Bus Wrap Block 
Wrap Terminator. 




Bus Shoe Card 



Q Tag Wrap Block 
Tag Terminator 
Bus Wrap Block 
Wrap Terminator 



Bus Shoe Card 
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FAILURE ID 



DESCRIPTION 



ADDITIONAL ACTIONS 



FRUS 



ERROR DISPLAYS 



CI2020 



A channel timeout error is detected in the MSB register 
(bit 0). 



Remove the IML diskette, then press the IML switch to 
cause a power-on-reset . Run routine EE62 again. 



Run routine EE6^ (see DIAG l). 

See the FSI section for error code 2060. 



FRUIS^ 
FRU133 
FRU152 
FRU195 
FRU196 
FRUl 15 
FRU121 



CI2020 "-- 


^ERROR 1 


CHNL 


TIME 


OUT 


CARD 


SEE 


EE62 


' 




(REF 


. Di 


AG 


1) 



DO YOU WANT 
TO CONTINUE? 



NO = Return to menu 
YES = Start diagnostic EE62 



CI2021 



The service representative (SR) entered an invalid channel 
adapter address. The address received by the microcode is 
shown in the ADDR= field. This could be an SR error or 
an MD communication error. 



See the FSI section for error code EQ^E 



FRUII5 



CI2021 

INVALID CA ADDRESS 

VALID= A B C D 

ADDR=22 



Address entered by the service representative 



CI2022 



A channel adapter was selected that is not installed, 
or the status store to channel adapter communication 
was incorrect. 



Remove the IML diskette, then press the IML switch to 
cause a power-on-reset. Run routine EE62 again. 



Run routine tlGk (see DIAG 1). 

See the FSI section for error code 2060. 



FRUI33 
FRUI52 
FRU195 
FRU196 
FRU121 



CI2022 

CHNL ADAP=x 

NOT PLUGGED OR NOT 

RESPONDING 



Channel adapter A,B,C, or D 



CI2023 



The microcode issued a channel adapter order and did not 
receive an acknowledgement from status store (CRR bit 6). 
This error applies for all orders after the first 
hexadecimal FO order given to the channel adapter. 

Bits ^-7 are offsets to RAM 
and depend on the setting 
of the CAE register. 

Cx - Read CA RAM page x 
Dx - Wr ite CA RAM page x 
Fk - Set on 1 i ne 



CCC reg 


ister : 




Bit - 


CA addr 


A 


1 - 


CA addr 


B 


2 - 


CA addr 


C 


3 - 


CA addr 


D 



Remove the IML diskette, then press the IML switch to 
cause a power-on-reset. Run routine EE62 again. 



Run routine EE64 (see DIAG 1). 

See the FSI section for error code 2060. 



FRUI33 
FRUI52 
FRU195 
FRU196 
FRU121 



CI2023 




CHNL ADAP 


DID NOT 


ACKNWLDGE 


LAST ORDER 


CCC=aa 


CCA=bb 



aa 
bb 



Contents of the channel card control register 
Contents of the channel card address register 



CI202^ 



The microcode issued a channel adapter order and did 
not receive the complete indication from status store 
(CRR bit 7). 

Channel adapter addresses from the channel control card 
regi ster : 

80 = channel adapter A 

^0 = channel adapter B 

20 = channel adapter C 

10 = channel adapter D 



Remove the IML diskette, then press the IML switch to 
cause a power-on-reset. Run routine EE62 again. 

Run routine EE64 once for each channel. 

See EAD 1, "Status Store/Channel Adapter." 



FRU133 
FRUI52 
FRU195 
FRU196 
FRU121 



CI2024 






CHNL ADAP 


DID 


NOT 


COMPLETE 


LAST 


ORDER 


CCC=aa 


CCA= 


=bb 



aa 
bb 



Contents of the channel card control register 
Contents of the channel card address register 
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DIAG 304 



FAILURE ID 



DESCRIPTION 



ADDITIONAL ACTIONS 



FRUS 



ERROR DISPLAYS 



CI2025 



The microcode issued a channel adapter order and a check 2 
occurred. 



Remove the I ML diskette, then press the IML switch to 
cause a power-on-reset . Run routine EE62 again. 



Run routine EE64 (see DIAG l). 

See the FSI section for error code 55nn. 



FRU133 
FRU152 
FRU195 
FRUI96 
FRU121 
FRUI37 
FRU23A 
FRU236 
FRU238 



CI2025 






A CHECK- 


-2 OCCURRED | 


ON LAST 


ORDER 




CAE=cc 


CER= 


=dd 



cc 

dd 



Contents of the channel adapter error register 
Contents of the channel error register 



CI 2026 



CI2027 



CI 2028 



The microcode issued a 'tag in' through the channel adapter 
diagnostic registers and did not receive the expected bit 
on tag out'. ' Op in' was used as a control tag to gate 
the bit to the tag line driver to be wrapped back through 
the tag 1 i ne receiver . 

Tags issued and expected: 
Tag Sequence EXP Tag Out 



80 Op in 

CO 

AO 

90 



8^ 
82 
81 



Addr in 
Sel in 
Req i n 
Stat in 
Serv in 
Data in 
D i sc in 



80 
81 
AO 
CO 
88 
84 
82 
90 



Op out 
Sup out 
Sel out 
Addr out 
Cmd out 
Serv out 
Data out 
Hold out 



Remove the IML diskette, then press the IML switch to 
cause a power-on-reset. Run routine EE62 again. 

Run routine EE64 (see DIAG l). 

If the first expected tag pattern is hexadecimal 80 with a 
received pattern of hexadecimal 00, the ' Op In' bit may 
not be active. The cables that could be wrong are.: 

• Power cables to the shoe card 

• Cabling of the tag-wrap and terminator blocks 

• Cabling from the electronic gate to the shoe card 

If the first expected pattern is hexadecimal AO and the 
received pattern is hexadecimal 8O, check for a priority 
connector that is Incorrect. 

See EAD 1, "Status Store/Channel Adapter." 



FRUI33 
FRUI37 
FRUI63 
FRUI52 
FRU234 
FRU239 
FRUI95 
FRU236 
FRU240 
FRUI96 
FRU238 
FRU241 
FRUI54 



CI 2026 






EXPECTED 


TAG 


DOES 


NOT MATCH 


RECEIVED 1 


EXP=ee 


ACT 


= ff 



ee 
ff 



Tags expected on inbound tag lines ('op in' 
Tags received on inbound tag lines ('op in' 



The microcode issued a 'tag in' through the channel adapter 
diagnostic registers and did not receive the expected bit 
on tag out'. 'Status in' was used as a control tag to 
gate the bit to the tag line driver to be wrapped back 
through the tag line receiver. 

Tags issued and expected: 
Tag Sequence EXP Tag Out 



Remove the IML diskette, then press the IML switch to 
cause a power-on-reset. Run EE62 again. 

Run routine EE64 (See DIAG 1). 

See EAD 1, "Status Store/Channel Adapter." 



88 


Op in 


88 


Op out 


48 


Addr in 


09 


Supp out 


28 


Sel in 


28 


Sel out 


18 


Req i n 


48 


Addr out 


08 


Stat in 


08 


Cmd out 


OC 


Serv in 


OC 


Serv out 


OA 


Data in 


OA 


Data out 


09 


Disc in 


18 


Hold out 



FRU133 
FRUI37 
FRUI63 
FRUI52 
FRU234 
FRU239 
FRUI95 
FRU240 
FRU236 
FRU196 
FRU238 
FRU241 



CI2027 






EXPECTED 


TAG 


DOES 


NOT MATCH 


RECEIVED 1 


EXP=ee 


ACT 


= ff 



ee 
ff 



Bits expected on inbound bus lines ('status in') 
Bits received on inbound bus lines ('status in') 



The microcode issued a 'tag in' through the channel adapter 
diagnostic registers and did not receive the expected bit 
on tag out'. 'Op in' and 'status in' are not activated 
to gate the tags out. 

Expected bit patterns: 
Tag Sequence EXP Tag Out 



Remove the IML diskette, then press the IML switch to 
cause a power-on-reset. Run routine EE62 again. 

Run routine EE64 (See DIAG 1). 

See EAD 1, "Status Store/Channel Adapter." 



40 






00 




20 


Sel 


in 


20 


Sel out 


10 


Req 


i n 


40 


Addr out 


04 






00 




02 






00 




01 






00 





FRU133 
FRU137 
FRU163 
FRU152 

FRU234 
FRU239 
FRUI95 
FRU236 
FRU240 
FRUI96 
FRU238 
FRU241 



CI 2028 






EXPECTED 


TAG 


DOES 


NOT MATCH 


RECEIVED 1 


EXP=ee 


ACT 


=ff 



ee 
ff 



Tags expected on inbound tag lines 
Tags received on inbound tag lines 
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Channel Interface Wrap Test - Routine EE62 (Continued) 
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FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 


CI 2029 


The microcode wrote each 'bus in' bit, one at a time in 
the diagnostic register, and did not receive the expected 
bit on bus out'. 'Op in' was used as a control tag to 
gate the bit to the bus line driver to be wrapped back 
through the bus line receiver. 

Issued and expected bus 
sequences: 

Bus Sequence EXP Bus Out 

80 80 

kO ^0 

20 20 

10 10 

08 08 

0^ Ok 

02 02 

01 01 


Remove the IML diskette, then press the IML switch to 
cause a power-on-reset . Run routine EE62 again. 

Run routine EE6^ (See DIAG l). 

See EAD 1, "Status Store/Channel Adapter." 


FRU133 
FRU136 
FRU152 
FRU233 
FRU195 
FRU235 
FRU196 
FRU237 










CI 2029 

EXPECTED BUS DOES 
NOT MATCH RECEIVED 
EXP=ee ACT=ff 




ee Tags expected on inbound 
ff Tags received on inbound 


tag 1 ines ( 'op in ' ) 
tag 1 ines ( 'op in ' ) 


CI202A 


The microcode wrote each 'bus in' bit, one at a time in 
the diagnostic register, and did not receive the expected 
bit on bus out'. 'Status in' was used as a control tag 
to gate the bit to the bus line driver to be wrapped back 
through the bus line receiver. 

Issued and expected bus 
sequences : 

Bus Sequence EXP Bus Out 

80 80 

ko ko 

20 20 
10 10 
08 08 
0^4 Ok 
02 02 
01 01 


Remove the IML diskette, then press the IML switch to 
cause a power-on-reset. Run routine EE62 again. 

Run routine EE6^ (See DIAG l). 

See EAD 1, "Status Store/Channel Adapter." 


FRU133 
FRU152 
FRU195 
FRUI96 










CI2027A 

EXPECTED BUS DOES 
NOT MATCH RECEIVED 
EXP=ee ACT=ff 




ee Tags expected on inbound 
ff Tags received on inbound 


tag 1 ines ( 'status in ' ) 
tag 1 ines ( 'status in ' ) 


CI202B 


The microcode wrote each 'bus in' bit, one at a time in 
the diagnostic register, and caused RAM parity errors for 
each bit. This error can be caused by cabling problems: 

• Power cables to the shoe card 

• Cabling of the tag-wrap and terminator blocks 

• Cabling from the electronic gate to the shoe card 


Remove the IML diskette, then press the IML switch to 
cause a power-on-reset. Run routine EE62 again. 

Run routine EE64 (See DIAG l). 

See the FSI section for error code 5CC1. 


FRU233 
FRU239 
FRUI95 
FRU235 
FRU240 
FRUI96 
FRU237 
FRU2^1 










CI202B 

PROBABLE BUS PARITY 

PROBLEM ALL BITS 

FAIL 










CI202C 


The microcode wrote each 'bus in' bit, one at a time in 
the diagnostic register, and caused RAM parity errors for 
one or more but not all bits. This error can be caused 
by a bit that is continuously active. If one bit does 
not fail but all others fail, check for that bit being 
continuously active. 


Remove the IML diskette, then press the IML switch to 
cause a power-on-reset. Run routine EE62 again. 

Run routine EE64 (See DIAG 1). 

See the FSI section for error code 5CC1. 


FRU133 
FRUI36 
FRU163 
FRUI52 
FRU233 
FRU239 
FRUI95 
FRU235 
FRU2A0 
FRU196 
FRU237 
FRU2^1 










CI 202c 

ONE OR MORE BUS BITS 
CAUSED PAR ERROR 
BITS IN ERROR=xx 




XX 


The bit that is 'on' is 


the fai 1 ing bit 



3480 Ml EC336395 

® Copyright IBM Corp. 1984. 1985 



Routine EE62 (Continued) DIAG 306 



3 



a 



:) 



a 



a 



a 



a 



a 



a 



c 



c 



c 



c 



c 



o 



c 



o 
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FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 


CI202D 


After setting 'mark In' and no hardware errors detected, 
bus out bit was not set. 


Remove the 1 ML diskette, then press the IML switch to 
cause a power-on-reset . Run routine EE62 again. 

Run routine EE6^ (See DIAG l). 

See EAD 1, "Status Store/Channel Adapter." 


FRU133 
FRU152 
FRU195 
FRU196 










CI202D 

MARK-IN FAILED TO 

SET BUS-OUT BIT 

BUS=xx 




XX 


Contents of bus out 




CI202E 


The microcode wrote all 'bus In' bits without a control 
tag ('op In' or 'status In'). The lack of a control tag 
should have caused a 'RAM write parity error'. 


Remove the IML diskette, then press the IML switch to 
cause a power-on-reset. Run routine EE62 again. 

Run routine EE64 (See DIAG l). 

See the FSI section for error code 5CC1. 


FRU133 
FRU152 
FRU195 
FRU196 










CI202E 

BUS-OUT WTHOUT CNTRL 
BITS FAILED TO SET 
WRT RAM PAR ERROR 










CI202F 


A check 2 error is detected in the processor status 
register after setting a 'mark In'. 


Remove the IML diskette, then press the IML switch to 
cause a power-on-reset. Run routine EE62 again. 

Run routine EE64 (See DIAG 1). 

See the FSI section for error code D900. 


FRU133 
FRU152 
FRU195 
FRU196 










CI202F 

CHK-2 SET ON MARK- 1 N 
WRT. MSNG BUS BIT 
CAE=cc PSR=yy 




cc 

yy 


Contents of the channel adapter register 
Contents of the processor status register 


. CI2030 


The microcode wrote each 'bus In' bit, one at a time in 
the diagnostic register, and detected a single missing 
bit. 


Remove the IML diskette, then press the IML switch to 
cause a power-on-reset. Run routine EE62 again. 

Run routine EE64 (See DIAG l). 

See the FSI section for error code 5CC1. 


FRU133 
FRU136 
FRU163 
FRU152 
FRU233 
FRU239 
FRU195 
FRU235 
FRU240 
FRU196 
FRU237 
FRU241 










CI2030 

MISSING BUS BIT 
ON WRAP TEST 
FAILING BIT=xx 




XX 


The bit that is 'on' is 


the fai 1 ing bit 


CI 2031 


The microcode issued a channel adapter reset but did not 
receive hexadecimal 4F as an interrupt code. 


Remove the IML diskette, then press the IML switch to 
cause a power-on-reset. Run routine EE62 again. 

See the FSI section for error code 33EA. 


FRU133 
FRU152 
FRU195 
FRU196 
FRU121 










CI2031 

INTRPT VALUE NOT kF 
FOLLOWING INIT RESET 
EXP=ee RCVD=ff 




ee 

ff 


Expected Interrupt code 
Received interrupt code 
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FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 


CI2032 


The microcode issued a CMR reset and an interrupt was not 
generated. 


Remove the IML diskette, then press the IML switch to 
cause a power-on reset. Run routine EE62 again. 

See the FSI section for error code 33EA. 


FRU133 
FRU152 
FRU195 
FRU196 
FRU121 










CI2032 

INTRPT NOT GENERATED 

BY CHANNEL ADAPTER 

RESET 










CI2033 


The bus parity bit is not working correctly. 


Remove the IML diskette, then press the IML switch to 
cause a power-on reset. Run routine EE62 again. 

See EAD 1, "Status Store/Channel Adapter." 


FRU133 
FRUI36 
FRUI52 
FRU233 
FRUI95 
FRU235 
FRU196 
FRU237 










CI2033 

BUS PARITY IS NEVER 

ACTIVE 










CI2034 


Before starting the wrap test, the system reset bit would 
not reset to zero. 


Remove the IML diskette, then press the IML switch to 
cause a power-on reset. Run routine EE62 again. 

See EAD 1, "Status Store/Channel Adapter." 


FRUI33 
FRUI52 
FRUI95 
FRUI96 
FRU121 










CI2O34 

SYSTEM RESET BIT IN 
THE CHANNEL ADAPTER 
WOULD NOT RESET 










CI2035 


Unable to reset 'request in'. 


Remove the IML diskette, then press the IML switch to 
cause a power-on reset. Run routine EE62 again. 

See EAD 1, "Status Store/Channel Adapter." 


FRUI33 
FRUI52 
FRUI95 
FRUI96 
FRU121 










CI2O35 

REQUEST IN, ADDRESS 
OUT WOULD NOT RESET 
DURING TAG WRAP TEST 










CI2036 


After testing 'mark in', 'bus out' would not reset to 
zero. 


Remove the IML diskette, then press the IML switch to 
cause a power-on reset. Run routine EE62 again. 

See EAD 1, "Status Store/Channel Adapter." 


FRUI33 
FRUI52 
FRUI95 
FRUI96 
FRU121 










CI2036 

BUS OUT WOULD NOT 
RESET TO ZERO AFTER 
MARK IN TEST 
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Channel Interface Wrap Test - Routine EE62 (Ccntinued} 
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FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 


CI2037 


At the completion of the wrap test, 'tag in' would not 
reset to zero. 


Remove the 1 ML diskette, then press the IML switch to 
cause a power-on reset. Run routine EE62 again. 

See EAD 1, "Status Store/Channel Adapter." 


FRU133 
FRU137 
FRU163 
FRU152 
FRU23^ 
FRU239 
FRU195 
FRU236 
FRU2^0 
FRU196 
FRU238 
FRU2i4l 










CI2037 

TAG IN WOULD NOT 
RESET TO ZERO AT END 
OF CHANNEL WRAP TEST 










CI2038 


At the completion of the wrap test, 'tag out' would not 
reset to zero. 


Remove the IML diskette, then press the IML switch to 
cause a power-on reset. Run routine EE62 again. 

See EAD 1, "Status Store/Channel Adapter." 


FRU133 
FRU137 
FRU163 
FRU152 










CI2038 

TAG OUT WOULD NOT 
RESET TO ZERO AT END 
OF CHANNEL WRAP TEST 










CI2039 


Before starting the wrap test 'tag out' had bit active. 
Suspect that the channels are still connected or the 
adapter is broken. 


Remove the IML diskette, then press the IML switch to 
cause a power-on reset. Run routine EE62 again. 

See EAD 1, "Status Store/Channel Adapter." 


FRU133 
FRU137 
FRU163 
FRU152 
FRU234 
FRU239 
FRU195 
FRU236 
FRU240 
FRU196 
FRU238 
FRU241 










CI 2039 

OP-OUT TAG IS ACTIVE 
SUSPECT CHANNEL 
CABLES ARE INSTALLED 










CI203A 


The channel adapters in this machine are down level 
and are not supported by this level support disk. 


You should install ECA 025 or use the level of the support 
disk that you received with your machine. EC A29128 is 
the last level that supports the down level channel 
adapters . 


FRU133 
FRU152 
FRU195 
FRU196 
FRU121 










CI203A 

DOWN LEVEL CHAN ADAP 
IS NOT SUPPORTED 
INSTALL ECA 025 
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Channel Adapter Function Test - Routine EE64 



Prerequisite diagnostics must run without failure before 
this diagnostic is run. See DIAG 3, '^PREREQUISITE 
DIAGNOSTICS." 

This routine tests the functional operation of the channel adapter 
as follows: 



The channel adapter is tested to ensure that it is installed 

Determines control unit addressability 

Verifies level 6 interrupt generation 

Validates the channel adapter RAM 

Validates all valid channel commands 

Forces all channel command retry functions 

Forces and verifies unit checks 

Forces and verifies busy conditions 

Forces and verifies 'selective reset'. 

Routine Start Address: 40 1 

Error Loop: If no error occurs, the routine loops as if "LOOP 
ROUTINE" is set. When an error is detected, the routine saves 
the error information and displays the error on the MD. After 
the error is displayed, the routine continues to loop on that error. 
However, if a different error occurs, that new error is displayed 
on the MD, and the routine will loop on the new error. 

Addressing: Select and run the channel adapter function test. 
The following screen is used to select a channel address: 



CHN ADDR 
(A) 



(A) 



Channel Address (valid parameters are A, B, C, 
D) 



If channel adapter A is to be tested press the enter key. If a 
different channel adapter is to be tested, enter that channel 
adapter address and press the enter key. 

Enter an T' if all channels are to be tested. When the first error 
is detected, the test stops and the error is displayed. 



Error Displays 



the 



When an error is detected by the diagnostic program, 
maintenance device displays error information on its 
keyboard/display. The first screen displays automatically, 
can see the second and following screens by pressing the 
ENTER key on the keyboard/display. 



You 



The format of the display's first line is the same for all detected 
errors. The remaining three lines contain additional information 
about the failure. 

External registers are defined in the DF (Data Fields) section of 
this maintenance information. 



External Registers Used 



BCC 


CAE 


MDI 


BCPC 


CCA 


MDO 


BCPL 


CCC 


MTI 


BCPH 


CDR 


MTO 


BCSE 


CER 


PCR 


BCSL 


CMR 


PCR 


BCSH 


CRR 


PDR 


BCSS 


DLR 


PER 


BCR 


DSE 


PRR 


BDC 


I MR 


PSR 


BDSE 


LSP 


RER 


BMR 




RSR 



WSE 



Channel Tags Bit Meaning 

Channel Tags In (TGI) (not an external register) 



80 


Operational In 


40 


Address In 


20 


Select In 


10 


Request In 


08 


Status In 


04 


Service In 


02 


Data In 


01 


Disconnect In 



Channel Tags Out (TGO) (not an external register) 



80 


Operational Out 


40 


Address Out 


20 


Select Out 


10 


Hold Out 


08 


Command Out 


04 


Service Out 


02 


Data Out 


01 


Suppress Out 



Channel Adapter Interrupt Description 

Note: The x equals the device address (0-F) 
Channel Tags In (TGI) (not an external register) 



Ox 


Definition 


1x 


CCW accepted 


2x 


Interface disconnect 


3x 


Selective reset 


4x 


System reset complete 


41 


PUT/GET - completed 


42 


PUT/GET - truncated 


43 


GET - bus out parity error 


44-4E 


Reserved 


4F 


Power on reset complete 


5x 


CCR - No path 


6x 


OCR - Buffer conditions 


7x 


CCR Reject 


8x 


UC - Status store error or channel adapter error 


9x 


UC - Command sequence error 


Ax 


UC - Device assigned to other path group 


Bx 


UC - Command reject 


Cx 


UC - Command parity error 


Dx 


UC - Deferred UC 


Ex 


UC - Device not ready 


Fx 


UC - Device file protected 



FRUS 

See CARR~CU or CARR-DR, pages 1-1 
the names and locations of the FRUs. 



1-2, 1-3, and 1-4 for 



Routine EE64 DIAG 320 
Error Analysis 



CCC=ra 


CRR=rb 


PSR=rc 


PER=rd 


DSE=re 


WSE=rf 


RER=rg 


RSR=rh 



MTI=rj 


MDI=rk 


BCSE=abcde 


XRA=r] 


BDSE=fghkj 




ERA=rm 


ERB=rn 



rb = 

re = 

rd = 

re = 

rf = 

rg = 

rh = 

rj = 

rk = 

rl = 

rm = 

rn = 

abcde = 

fghjk = 

Oxx = 

Oyy = 



cc 

ch 



BOPE= Oxx 

BIPE= Oyy 

CHAN ERR=ch CER=cc 

STS=ww ,C0DE=2zzz 



Contents of the channel control card 

regi ster 

Contents of the request register 

Contents of the processor control register 

Contents of the processor error register 

Contents of the drive status error register 

Contents of the write status error register 

Contents of the read error register 

Contents of the read status register 

Contents of the maintenance tag-in register 

Contents of the maintenance data-in 

regi ster 

Contents of the buffer channel status error 

reg i ster 

Contents of the buffer drive status error 

regi ster 

Contents of the external register address 

regi ster 

Contents external register A 

check 1 errors 

Contents external register B 

check 1 errors 

On - There is a channel bus-out parity 

error detected in the channel adapter 

hardware 
Off - No error detected 
On - There is a channel bus-in parity 

error detected in the channel adapter 

hardware 
Off - No error detected 
contents of the channel error register 
Bit - Status store busy 

Bit 1 - Status store data out parity error 
Bit 2 - Status Store Response out parity 

error 
Bit 3 ~ Bus out error during a buffer 

write command. Service In 
Bit k - Bus out error during a buffer 

write command, Data In 
Bit 5 " Processor detected error 
Bit 6 - External register address or 

write error 
Bit 7 - Hardware detected status store 

error 
Ignore all codes except: 
7h - Error free internal channel adapter 

d iagnost ics 
78 - An error is detected by the internal 

channel adapter hardware diagnostics 
Indicates the sequence of testing by the 
internal channel adapter diagnostics. 
They are in ascending sequence from Izzz 
through Fzzz. 
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a 



,) 



a 



3 






c 



c 



c 



c 



c 



c 



c 



c 






Analyze the errors for Routine EE64 as follows: 

1. Record all information on the error screens. 

2 If ERA and ERB are not 0, record the contents (if the screen 
is displayed) of ERA and ERB. See the FSI section for error 
code E100 and the following FRU list: 

FRU NAI^E 

117 Microprocessor card 

115 Maintenance adapter card 

114 Buffer control card 

118 Drive-adapter card 

121 Status store basic card 

119 Read clock and format card 

116 Write datacard 

120 Buffer adapter card 

122 Status store communication card 

134 Control store card 

135 Control storage array card 

3. If PSR bit = 1 , record the contents (if the screen is 

displayed) of PSR. PER, XRA, MTI, and MDI). See EAD 1 for 
error code Fnnn and the following FRU list: 

FRU NAME 

118 Drive-adapter card 

117 Microprocessor card 

115 Maintenance adapter card 
114 Buffer control card 

121 Status store basic card 

119 Read clock and format card 

116 Write data card 

120 Buffer adapter card 

122 Status store communication card 



If BCSE channel error groups 0-3 indicate any errors, record 
the contents of BCSE. See the FSI section for error code 
D5nn and the following FRU list: 

FRU NAME 

114 Buffer control card 

120 Buffer adapter card 

112 Buffer storage card (See note b) 

113 Buffer storage card (See note b) 

133 Channel adapter card (channel A) 
136 Bus shoe card (channel A) 

152 Channel adapter card (channel B) 

233 Bus shoe card (channel B) 

195 Channel adapter card (channel C) 
235 Bus shoe card (channel C) 

196 Channel adapter card (channel D) 
237 Bus shoe card (channel D) 

119 Read clock and format card 

118 Drive-adapter card 
116 Write datacard 
126 Power/POR card 

134 Control store card 

121 Status store basic card 

122 Status store communication card 

If BDSE channel error groups 0-3 indicate any errors, record 
the contents of BDSE. See the FSI section for error code 
D6nn and the following FRU list: 

FRU NAME 

114 Buffer control card 

120 Buffer adapter card 

112 Buffer storage card (See note b) 

113 Buffer storage card (See note b) 
111 Read ECC/CORR card 

119 Read clock and format card 
118 Drive-adapter card 

116 Write data card 
134 Control store card 

117 Microprocessor card 

If DSE bits 0, 1, or 2 = 1, record the contents of DCB, DCR, 
DSE, DIR. and DTR. See the FSI section for error code D4nn 
and the following FRU list: 

FRU NAME 

118 Drive-adapter card 
116 Write data card 
134 Control store card 

085 Drive control card (See note a) 



If any RER bits = 1, or if RSR bits 5. 6, 7 = 1, record the 
contents of RCR. RRC. RER. RSR. and RDC. See the FSI 
section for error code D8nn and the following FRU list: 

FRU NAME 

064 Write power card 

062 Read preamplifier card (See note a) 

085 Drive control card (See note a) 

132 Read detect card 3 

131 Read detect card 2 

130 Read detect card 1 

123 Read skew buffer card 1 

124 Read skew buffer card 2 

125 Read skew buffer card 3 

119 Read clock and format card 
111 Read ECC/CORR card 

If WSE bits 4. 5, or 6 = 1, record the contents of WCR and 
WSE. See the FSI section for error code D7nn and the 
following FRU list; 

FRU NAME 

116 Write data card 

120 Buffer adapter card 
114 Buffer control card 

117 Microprocessor card 

118 Drive-adapter card 
139 Logic board A1 



Houtjne bt64 uontinued uiay O^ I 

9. If BOPE Is ON. BIPE is ON. CHAN ERR is not 0. or CER bits 0. 
1, or 2 = 1, record the contents of CER. See the FSI section 
for error code 54nn and the following FRU list: 

FRU NAME 

133 Channel adapter card (channel A) 

152 Channel adapter card (channel B) 

195 Channel adapter card (channel C) 

196 Channel adapter card (channel D) 
117 Microprocessor card 

121 Status store basic card 

122 Status store communication card 

197 Channel address switch for channels A. B. C, or D. 

Notes: 

1. EC sensitive FRU, see CARR-DR 4. 

2. EC sensitive FRU. see CARR-CU 7. 



3480 EC336396 

©Copyrignt IBM Corp. 1984. 19«5. 1966. 198/ 



Routine EE64 Continued Diag 321 



Channel Adapter Function Test - Routine EE64 (Continued) 
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FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 


CI4021 


The service representative (SR) entered an invalid channel 
adapter address. The address received by the microcode is 
shown in the ADDRESS RCVD field. This could be an MD 
communication error. 


Ensure that the maintenance device (MD) is working 
correctly. 

See REF screen or Error Displays. 


The MD 
FRU169 










CI4021 

INVALID CA ADDRESS 
VALID = A B C D F 
ADDRESS RCVD = xx 




XX 


Data received by the 


i microcode 


CI4022 


A channel adapter was selected that is not installed, or 
the status store to channel adapter communication data path 
is bad. The microcode did not receive the correct response 
from status store for channel adapter reset. 


Run routine EE64 once on each channel adapter. 

Remove the IML diskette, then press the IML switch to 
cause a power-on-reset. Run routine EE64 again. 

See the FSI section for error code 2060. 


FRU133 
FRU152 
FRU195 
FRU196 
FRU121 
FRU250 
FRU251 










CI4022 

CHANNEL ADAPTER 
NOT PLUGGED. DOES 
NOT ACKNOWLEDGE 










CI4023 


The microcode attempted to force the channel adapter 
offline but was not successful. 


Run routine EE64 once for each channel. 
See EAD 1, "Status Store/Channel Adapter." 


FRU133 
FRU152 
FRU195 
FRU196 
FRU250 
FRU251 










CI4023 
CANNOT TAKE 
CHANNEL ADAPTER 
OFF-LINE 










CI4024 


The status store did not acknowledge an order from the 
channel adapter card. 


Remove the IML diskette, then press the IML switch to 
cause a power-on-reset. Run routine EE64 again. 

See the FSI section for error code 5310. 


FRU121 










CI4024 

CHANNEL ADAPTER 
DID NOT ACKNOWLEDGE 
LAST ORDER 












CHNL CMD=cc 
CA ADDR=ca 
CA CMD= CO 
CA DATA=cd 




ca 
cc 
cd 

CO 


The failing channel adapter 
The failing channel command 
Channel adapter order 
Channel adapter data 
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FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 


CI4025 


The microcode detected a check 2 error condition and 
stopped the test. 


FRUs are listed on error analysis on page 320. 
























1. a. Remove the IML diskette, then press the IML switch 






CI4025 








to cause a power-on-reset. 






A CHECK-2 
ERROR CONDITION 








b. Rerun either routine EE62 or routine EE64. 






WAS DETECTED 














CER=cc CAE=bb 




MTI=mm 














PSR=rr PER=pp 




BCSE=abcde 














DSE=ds WSE=ww 




BDSE=fg 












a 


RER=re RSR=rs 




ERA=ra ERB= rb 




Buffer channel status 


and error register 














bits 0-3 










b 


Channel error group 










c 


Channel error group 1 










d 


Channel error group 2 










e 


Channel error group 3 










f 


Buffer device status and error register 
bits 0-3 










9 


Buffer device error group 










bb 


Channel adapter errors for channels A-D 










cc 


Contents of the channel error register 










ds 


Contents of the device status/error register 










mm 


Contents of the maintenance tag in register 










PP 


Contents of the processor error register 










ra 


External register A check 1 errors 










rb 


External register B check 1 errors 










re 


Contents of the read error register 










rr 


Contents of the processor status register 










rs 


Contents of the read status register 










WW 


Contents of the write/status error register 


CI4026 


The microcode attempted to force a diagnostic interrupt 


Run routine EE64 once for each channel. 


FRU133 














('F8') and was not successful. 


Remove the IML diskette, then press the IML switch to 


FRU152 
FRU195 




CI4026 

LEVEL 6 INTERRUPT 






Channel Adapter Addresses from the channel control card 


cause a power-on-reset. Run routine EE64 again. 


FRU196 




DID NOT OCCUR 






external register: 




FRU250 




CCC=aa CRR=bb 






80 = channel adapter A 




FRU251 














40 = channel adapter B 


See the FSI section for error code 54nn. 










20 = channel adapter C 






aa 


Contents of the channel card control register 




10 = channel adapter D 






bb 


Contents of the channel request register 


CI4027 


The microcode detected a read back miss compare after 


See the FSI section for error code 3302. 


FRU133 














writing channel adapter RAM addresses. 




FRU152 
FRU195 
FRU196 
FRU121 
FRU250 




CI4027 

DATA MSCMPR DURING 
CA RAM READ TESTING 
EXP=ee RCVD=ff 














FRU251 


ee 
ff 


Expected channel adapter RAM data 
Received channel adapter RAM data 
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FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 


CU028 


More than one control unit address responded to initial 
select ion. 


Remove the 1 ML diskette, then press the 1 ML switch to 
cause a power-on-reset . Run routine EE6^ again. 

Ensure the control unit address switch is set correctly. 
See the FSI section for error code 2705. 


FRU133 
FRU152 
FRU195 
FRU196 
FRU173 
FRU153 
FRU197 










Cl^028 

MULTI CU ADDRESS 
RESPONDED TO SELECT 
ADDR1=gg ADDR2=hh 




99 

hh 


The first control 
The second contro 


unit address that responded 
unit address that responded 


CU029 


The received 'tag in' did not match the expected 'tag in* 
during a channel command execution. 


Compare the actual tags in (TGI) to the TGI EXPECTED tags 
in, to determine the failing tag. 

See EAD 1, "Status Store/Channel Adapter." 


FRU133 
FRU152 
FRU195 
FRU196 
FRUll^ 
FRU120 
FRU126 
FRU250 
FRU251 
FRU256 














CI4029 

CHANNEL IN TAGS 

ARE WRONG 




CA=ca CHNL CMD=cc 

TGO=jj 

TGI=kk 

TGI EXPECTED=mm 




ca 
cc 
jj 

kk 
mm 


The failing channel adapter 

The failing channel address 

Current 'tag out' data. See "Error Displays" 

on DIAG 320 for bit meanings. 

Actual 'tag in' data. See "Error Displays" on 

DIAG 320 for bit meanings. 

Expected 'tag in' data 


CI402A 


The received address ('bus in') did not match the address 
('bus out') from the microcode. 


See EAD 1, "Status Store/Channel Adapter." 


FRU133 
FRU152 
FRU195 
FRU196 
FRU250 
FRU251 














CI402A 

DEV ADDR ON BUS IN 
DOES NOT MATCH 
EXPECTED BUS IN 




CA=ca CHNL CMD=cc 

TGO=jj 

BUSO=bo BUSI=bi 

BUSI EXPECTED=mm 




ca 
cc 

jj 

bo 
bi 
mm 


The failing channel command 

The failing channel command 

Current 'tag out' data 

See "Error Displays" on DIAG 320 

for bit meanings 

' Bus out ' data 

Actual address on 'bus in' 

Expected address on 'bus in' 




CI402B 


The microcode received no response from any control unit 
address (O-F) when attempting an initial selection 
sequence. 


Remove the 1 ML diskette, then press the 1 ML switch to 
cause a power-on-reset. Run routine EE64 again. 

See the FSI section for error code 2060. 


FRU133 
FRU152 
FRU195 
FRU196 
FRU173 
FRU153 
FRU197 










CI402B 

CU DID NOT RESPOND 
TO ADDRESS O-F 
CK CU ADDR SWITCH 
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FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 


C|i*02C 


The received interrupting channel adapter address does not 
match the current channel adapter. 


Run routine EE64 once for each channel. 
See the FSI section for error code 5350. 


FRU133 
FRU152 
FRU195 
FRU196 














CI^02C 

WRONG CA ADDRESS 

CAUSED INTERRUPT 




CA=ca CHNL CMD=cc 

TGO=jj 

INTRPT=ai 

EXP INTRPT=ei 




ca 
cc 

ai 

ei 
jj 


The failing channel adapter 

The failing channel command 

Actual interrupt received. See 

"Error Displays" on DIAG 320 for 

interrupt descriptions. 

Expected interrupt 

Current 'tag out' data. See "Error 

Displays" on DIAG 320 for bit meanings. 




CI402D 


The channel adapter decodes a unique 5""bit code for each 
channel command. 


See the FSI section for error code 52nn. 


FRU133 
FRU152 
FRU195 
FRU196 














C\h02D 

CHNL CMD DID NOT 
DECODE TO PROPER 
5 BIT DECODE 




CA=ca CHNL=cc 

TGO=jj 

EXP 5 BIT DECODE=ed 

RCVD 5 BIT DECODE=rd 




ca 
cc 
ed 
rd 
jj 


The failing channel adapter 

The failing channel command 

Expected 5 bit decode from channel command 

Received 5 bit decode from channel command 

Current 'tag out' data. See "Error Displays" 

on DIAG 320 for bit meanings. 


CI402E 


The 'bus in' data did not match the expected data on a 
read forward channel command. A previous Write command 
could be the fault. 


Run routine EE64 once for each channel. 
See EAD 1, "Status Store/Channel Adapter." 


FRU133 

FRU152 

FRU195 

FRU196 

FRU121 

FRU114 

FRU120 

FRUn2^ 

FRU113^ 

FRU256 










CI402E 

READ DATA MISCOMPARE 

DATA WAS: 

EXP=ee RCVD=ff 




ee 

ff 


Bits expected on 
Bits received on 


nbound bus 1 ines 
nbound bus 1 ines 


CI^02F 


The channel adapter failed to reserve the selected device. 


Run routine EE64 once for each channel. 
See EAD 1, "Status Store/Channel Adapter." 


FRU133 
FRU152 
FRU195 
FRU196 










C|i^02F 

ASSIGNMENT PATH 
FAILED FOR INITIAL 
SELECTION 















^ This FRU is EC sensitive. FRUn2 may not be present. See CARR-CU 7. 
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FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 


CU030 


The BCSE register did not indicate stop after the 
microcode raised 'command out' through the channel 
adapter. 


See the FSI section for error code AI3I. 


FRU114 

FRU120 

FRUII2I 

FRU113^ 

FRUI33 

FRUI52 

FRUI95 

FRUI96 

FRU256 














CI 4030 

BCSE CHNL STOP NOT 
DETECTED FOLLOWING 
A WRITE COMMAND 




CA=ca CHNL CMD=cc 
BYTE CNT=by 
BCSE=abcde 




a 

b 

c 

d 

e 

by 

ca 

cc 


Buffer channel status and error register 

bits 0-3 

Channel error group 

Channel error group 1 

Channel error group 2 

Channel error group 3 

Byte count of the data transferred 

The failing channel adapter 

The failing channel command 




CI 4031 


The channel adapter failed to release the selected device. 


Run routine EE64 once for each channel. 
See EAD 1, "Status Store/Channel Adapter." 


FRU133 
FRUI52 
FRUI95 
FRUI96 










CI4031 

DEVICE WAS NOT 
RELEASED AFTER FALL 
OF HOLD OUT 










CI4032 


'Service in' or 'data in' was detected after the expected 
end of read data. 


See the FSI section for error code A131. 


FRUI33 
FRUI52 
FRU195 
FRUI96 










CI 4032 

TOO MANY SERVICE OR 

DATA IN ON READ 

COMMAND 










CI 4033 


Programming error. 


Call your next level of support. 












CI4033 

PROGRAMMING ERROR 
NO INPUT FOR COMMAND 
TYPE 










CI 4034 


The channel adapter RAM data was incorrect following a 
GET type channel command. The data in RAM should be in 
a first-in, last-out sequence. 


Run routine EE64 once for each channel. 
See EAD 1, "Status Store/Channel Adapter." 


FRUI33 
FRUI52 
FRUI95 
FRUI96 
FRU121 










CI4034 

RAM DATA MISCOMPARE 
AFTER GET COMMAND 
EXP=ee ACT=ff 




ee 
ff 


Bits expected from channel adapter RAM 
Bits received from channel adapter RAM 


CI4035 


The read data ('bus in') was in error during a PUT type 
command. The expected data is pre-loaded by the microcode 
and checked during the data transfer (such as a Sense 
command) . 


Run routine EE64 once for each channel. 
See EAD 1, "Status Store/Channel Adapter." 


FRUI33 
FRUI52 
FRUI95 
FRUI96 
FRU121 










CI4035 

BUS IN DATA MISCOMP 
ON PUT COMMAND 
EXP=ee RCVD=ff 




ee 

ff 


Bits expected on h 
Bits received on b 


)US 1 
)US 1 


ines 
ines 





^ This FRU is EC sensitive. FRU112 may not be present. See CARR-CU 7. 
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FAILURE ID 



DESCRIPTION 



ADDITIONAL ACTIONS 



FRUS 



ERROR DISPLAYS 



CU036 



The microcode did not determine that a channel adapter 
is present. The channel adapter is not tested. 



Ensure that the channel adapter card is plugged. If it i 
plugged, this is an error. If it is not plugged, ignore 
this message. When running the Basic CU Test or EOlO, 
this message is not displayed unless an error occurs. 



See the FSI section for error code 53AO. 



FRU133 
FRUI52 
FRUI95 
FRUI96 
FRU121 



CI 4036 

THE FOLLOWING ADAPS 
WERE NOT TESTED 
00 



Bits 0-3 correspond to channels A-D respectively. 
If the bit is on, the channel was not tested. 
Bits ^-7 are not used. 



CUO37 



The microcode sent a channel adapter order and status store 
did not indicate that it was completed (CRR bit 7). 



Remove the IML diskette, then press the IML switch to 
cause a power-on-reset . Run routine EE64 again. 

See the FSI section for error code 5311. 



FRU133 
FRUI52 
FRU195 
FRUI96 
FRU121 
FRU250 
FRU251 



CI4037 

CHANNEL ADAPTER 
DID NOT COMPLETE 
LAST ORDER 



CHNL CMD=cc 
CA ADDR=ca 
CA CMD=co 
CA DATA=cd 



ca The failing channel adapter 

cc The failing channel command 

cd Channel adapter data 

CO Channel adapter order 



CI 4038 



The device address was bypassed during a select attempt. 



See EAD 1, "Status Store/Channel Adapter." 



FRUI33 
FRUI52 
FRU195 
FRUI96 



CI4038 

RECEIVED SELECT- 
DURING INITIAL 
SELECTION 



CA= 


ca 


CHNL 


CMD= 


=cc 


TGO- 


= i i 








TGI 


=kk 








TGI 


EXPECTED= 


=mm 





ca 
cc 
jj 

kk 
mm 



The failing channel adapter 
The failing channel command 
Current 'tag out' data. See "Error 
Displays" on DIAG 320 for bit meanings. 
Actual 'tag in' data. See "Error 
Displays" on DIAG 320 for bit meanings. 
Expected 'tag in' data 



CI4039 



The channel adapter did not respond with 'service in' 
read type channel command. 



to a 



See EAD 1, "Status Store/Channel Adapter. 



FRUI33 
FRUI52 
FRUI95 
FRUI96 
FRU256 



CI4039 

SERVICE-IN NOT 
DETECTED DURING 
DATA TRANSFER 



CA= 


za 


CHNL 


CMD= 


=cc 


TGO= 


= jj 








TGh 


=kk 








TGI 


EXPECTED= 


=mm 





ca The failing channel adapter 

cc The failing read type channel command 

jj Current 'tag out' data. See "Error 

Displays" on DIAG 320 for bit meanings, 
kk Actual 'tag in' data. See "Error 

Displays" on DIAG 320 for bit meanings, 
mm Expected 'tag in' data 
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FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 


C|i403A 


The channel adapter did not respond with 'service in' to a 
write type channel command. 


See EAD 1, "Status Store/Channel Adapter." 


FRU133 
FRU152 
FRU195 
FRUI96 














CI^03A 

SERVICE-IN NOT 
DETECTED DURING 
DATA TRANSFER 




CA=ca CHNL CMD=cc 

TGO=jj 

TGI=kk 

TGI EXPECTED=mm 




ca 
cc 
jj 

kk 
mm 


The failing channel adapter 
The failing write type channel command 
Current 'tag out' data. See "Error 
Displays" on DIAG 320 for bit meanings. 
Actual 'tag in' data. See "Error 
Displays" on DIAG 320 for bit meanings. 
Expected 'tag in* data 




CU03B 


The received 'status in' ('bus in') did not match the 
expected 'status in'. 


See EAD 1, "Status Store/Channel Adapter." 


FRUI33 
FRUI52 
FRUI95 
FRUI96 














CU03B 

CHAN STATUS ON BUS 
IN DOES NOT MATCH 
EXPECTED BUS IN 




CA=ca CHNL CMD=cc 

TGO=jj 

BUSO=bo BUSI=bi 

BUSI EXPECTED =mm 




bi 
bo 
ca 
cc 
jj 

mm 


Actual status on 'bus in' 

'Bus out' data 

The failing channel adapter 

The failing channel command 

Current 'tag out' data. See "Error 

Displays" on DIAG 320 for bit meanings. 

Expected status on 'bus in' 




CI^03C 


An unexpected channel command retry was requested by the 
channel adapter microcode. 


See the FSI section for error code 38CO. 


FRUI33 
FRU152 
FRUI95 
FRUI96 














Cli403C 

UNEXP CCR ON LAST 
CHANNEL COMMAND 
MARK- IN IS ACTIVE 




CA=ca CHNL CMD=cc 

TGO=jj 

BUSO=bo BUSI=bi 

BUSI EXPECTED =mm 




bi 
bo 
ca 
cc 

jj 

mm 


Actual status on 'bus in' 

'Bus out' data 

The failing channel adapter 

The failing channel command 

Current 'tag out' data. See "Error 

Displays" on DIAG 320 for bit meanings. 

Expected status on 'bus in' 
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FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 


CI403D 


The microcode forced a busy condition and the received 
status did not match the expected status. 


See EAD 1, "Status Store/Channel Adapter." 


FRU133 
FRU152 
FRU195 
FRU196 














CI403D 

FORCED BUSY STATUS 

NOT AS EXPECTED 




CA=ca CHNL CMD=cc 

TGO=jj 

BUSO=bo BUSI=bi 

BUS! EXPECTED =mm 




bi 
bo 
ca 
cc 
jj 

mm 


Actual status on 'bus in' 

'Bus out' data 

The failing channel adapter 

The failing channel command 

Current 'tag out' data. See "Error 

Displays" on DIAG 320 for bit meanings. 

Expected status on 'bus in' 




CI403E 


A channel adapter generated interrupt did not match the 
expected interrupt. 


See EAD 1, "Status Store/Channel Adapter." 


FRU133 
FRU152 
FRU195 
FRUI96 














CI403E 

INTERRUPT RECEIVED 
NOT EXPECTED DURING 
INITIAL SELECTION 




CA=ca CHNL CMD=cc 

TGO=jj 

INTRPT=ai 

EXP INTRPT=ei 




a i 

ca 
cc 
ei 


Actual interrupt received. See "Error 

Displays" on DIAG 320 for interrupt 

descr ipt ions . 

The failing channel adapter 

The failing channel command 

Expected interrupt 




CI403F 


The channel adapter did not respond with an expected 
interrupt. 


See EAD 1, "Status Store/Channel Adapter." 


FRUI33 
FRUI52 
FRUI95 
FRUI96 














CI403F 

FREE DEV INTERRUPT 

DID NOT OCCUR 




CA=ca CHNL CMD=cc 

TGO=jj 

INTRPT=ai 

EXP INTRPT=el 




ai 

ca 
cc 
e i 


Actual interrupt received. See "Error 

Displays" on DIAG 320 for interrupt 

descr ipt ions . 

The failing channel adapter 

The failing channel command 

Expected Interrupt 




CI 4040 


A PUT type channel command did not generate an interrupt 
at the expected end of data. 


See EAD 1, "Status Store/Channel Adapter." 


FRUI33 
FRUI52 
FRUI95 
FRUI96 














CI 4040 

PUT INTERRUPT NOT 
DETECTED ON LAST 
DATA BYTE 




CA=ca CHNL CMD=cc 

TGO=jj 

INTRPT=al 

EXP INTRPT=ei 




ai 

ca 
cc 
ei 


Actual interrupt received. See "Error 

Displays" on DIAG 320 for interrupt 

descr i pt ions . 

The failing channel adapter 

The failing channel command 

Expected Interrupt 
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Channel Adapter Function Test - Routine EE64 (Continued; 



Routine EE64 (Continued) DfAG 338 



FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 


CI ^041 


The channel adapter responded with an unexpected interrupt. 


See EAD 


1, "Status Store/Channel Adapter." 


FRU133 
FRU152 




1 




CI4041 




CA=ca CHNL CMD=cc 












FRU135 




INTERRUPT RECEIVED 




TGO=jj 












FRU196 


ai 


WAS NOT AS EXPECTED 




INTRPT=ai 
EXP INTRPT=ei 




Actual interrupt received. See "Error 
















Displays" on DIAG 320 for interrupt 














descr ipt ions . 












ca 


The failing channel adapter 












cc 


The failing write type channel command 












ei 


Expected interrupt 


cmoki 


A 'unit check' was detected during initial selection. 


See EAD 


1, "Status Store/Channel Adapter." 


FRU133 
FRU152 








CI 4042 




CA=ca CHNL CMD=cc 












FRU195 




UNEXPECTED UNIT 




TGO=jj 












FRU196 


ai 


CHECK DURING INITIAL 
SELECTION 




INTRPT=ai 
EXP INTRPT=ei 




Actual interrupt received 














ca 


The failing channel adapter 












cc 


The failing channel command 












ei 


Expected interrupt 


CI 4043 


The BCSE register did not indicate complete on a Write CRC 


See the 


FSI section for error code Al40. 


FRU133 






















operation from the channel buffer. 






FRU152 
FRU195 
FRU196 
FRUn4 
FRU120 
FRUII2I 




CI 4043 

BCSE MP WRITE COMP 
NOT DETECTED 
FOLLOWING WRITE CRC 




CA=ca CHNL CMD=cc 
BYTE CNT=by 
BCSE=abcde 
























FRU113^ 


a 


Buffer channel status and error register 










FRU256 


b 
c 
d 
e 
ca 
cc 


bits 0-3 

Channel error group 

Channel error group 1 

Channel error group 2 

Channel error group 3 

The failing channel adapter 

The failing channel command 


CI 4044 


The BCSE register did not indicate channel pointer stop 


See the 


FSI section for error code A131. 


FRU133 






















after reading all the data from the data buffer. 






FRU152 
FRU195 
FRUI96 
FRU114 
FRU120 
FRUn2l 




CI 4044 

BCSE CHNL PNTR STOP 

NOT DETECTED 




CA=ca CHNL CMD=cc 
BYTE CNT=by 
BCSE=abcde 
























FRUn3^ 


a 


Buffer channel status and error register 










FRU256 


b 
c 
d 
e 
ca 
cc 


bits 0-3 

Channel error group 

Channel error group 1 

Channel error group 2 

Channel error group 3 

The failing channel adapter 

The failing channel command 



^ This FRU is EC sensitive. FRU112 may not be present. See CARR-CU 7. 
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FAILURE ID 



DESCRIPTION 



ADDITIONAL ACTIONS 



FRUS 



ERROR DISPLAYS 



CI ^045 



Any buffer error was detected in the BCSE register. 



See the FSI section for error code A170. 



FRUI33 

FRUI52 

FRUI95 

FRU196 

FRUn^ 

FRU120 

FRUn2^ 

FRU113^ 

FRU256 



CI^O^S 

BUFFER ERROR 
DETECTED FOLLOWING 
READ OR WRITE CMD. 



CA=ca CHNL CMD= 
BYTE CNT=by 
BCSE=abcde 



a Buffer channel status and error register bits O-3 

b Channel error group 

c Channel error group 1 

d Channel error group 2 

e Channel error group 3 

ca The failing channel adapter 

cc The failing channel command 

by 01 for Write command or 02 for Read command 



CI ^0^46 



Programming error. Command data taken from a control 
table was not a Read command. 



Call your next level of support. 



C 1^40^6 
READ CMD DOES NOT 
XLATE TO EITHER 
FORWARD OR BACKWARD 



ClkOkl 



Programming error. Byte count taken from a control table 
was greater than 32. 



Call your next level of support. 



CU047 






ILLEGAL 


BYTE 


COUNT 


FOR PUT 


COMMAND 1 


CNT=bc 







be 



Byte count 



CUO^S 



The service representative (SR) entered an invalid channel 
adapter address. The address received by the microcode is 
shown in the ADDRESS RCVD field. This could be an MD 
communication error. 



Ensure that the Maintenance device (MD) is working 
correct ly . 

See REF screen or Error Displays. 



The MD 
FRUI69 



CI 4048 




INVALID 


CA ADDRESS 


VALID = 


A B C D F 


ADDRESS 


RCVD = XX 



Data received by the microcode 



CI 4049 



The status store did not acknowledge an order from the 
channel adapter card. 



Remove the I ML diskette, then press the IML switch to 
cause a power-on-reset . Run routine EE64 again. 



See the FSI section for error code 5310. 



FRU121 



CI 4049 

CHANNEL ADAPTER 
DID NOT ACKNOWLEDGE 
LAST ORDER 



CA ADDR=ca 
CA CMD= CO 
CA DATA=cd 



ca 

cd 

CO 



The failing channel adapter 
Channel adapter order 
Channel adapter data 



^ This FRU is EC sensitive. FRU112 may not be present. See CARR-CU 7. 
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FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 


CI^0i4A 


The microcode sent a channel adapter order and status store 
did not indicate that it was completed (CRR bit 7). 


Remove the 1 ML diskette, then press the 1 ML switch to 
cause a power-on-reset . Run routine EE6^ again. 

See the FSI section for error code 5311. 


FRU133 
FRU152 
FRU195 
FRU196 
FRU121 
FRU250 
FRU251 














CU04A 

CHANNEL ADAPTER 
DID NOT COMPLETE 
LAST ORDER 




CA ADDR=ca 
CA CMD=co 
CA DATA=cd 




ca 

cd 

CO 


The failing channel adapter 
Channel adapter data 
Channel adapter order 




CUO^B 


Unexpected errors have occurred which are either check 1, 
check 2, or internal channel adapter errors. 


See DIAG 320, "Error Analysis." 












014048 

A "CU" OR "CA" ERROR 

CONDITION WAS 

DETECTED 










CIA04C 


The microcode detected a read back miss compare after 
writing channel adapter RAM addresses. 


See the FSI section for error code 3302. 
See DIAG 320, "Error Analysis." 


FRU133 
FRU152 
FRU195 
FRU196 
FRU121 
FRU250 
FRU251 










CI 404c 

READ DATA MISCOMPARE 

DATA IS: 

EXP=ee RCVD=ff 




ee 
ff 


Expected channel adapter RAM data 
Received channel adapter RAM data 


•CUO^D 


The received tag-in did not match the expected tag-in 
during the data transfer of write data to the buffer, or 
read data from the buffer. 


Compare the received tag-in to the expected tag-in to 
determine the failing tag. 


FRU133 
FRU152 
FRU195 
FRU196 
FRUl ]k 
FRU120 
FRU126 
FRU250 
FRU251 
FRU256 














CI404D 

CHANNEL IN TAGS ARE 

WRONG. 




CA ADDR=ca 
TAGS OUT=to 
TAGS IN=aa 
EXP TAGS IN=bb 




ca 
to 
as 

bb 


Failing channel adapter address 

Last tag-out. Service Out or Data Out 

Tags-in received. See "Error Displays" on 

DIAG 320 for bit meanings. 

Tags-in expected. See Error Displays" on 

DIAG 320 for bit meanings. 




CI404E 


The received interrupting channel adapter address does not 
match the current channel adapter. 


Run routine EE64 once for each channel. 
See the FSI section for error code 5350. 
See DIAG 320, "Error Analysis." 


FRU133 
FRU152 
FRU195 
FRU196 










CI404E 

WRONG CA ADDRESS 

CAUSED INTERRUPT 










CU04F 


The microcode detected a read back miss compare after 
writing channel adapter data to the data buffer. 


See the FSI section for error code 3302. 
See DIAG 320, "Error Analysis." 


FRU133 
FRU152 
FRU195 
FRU196 
FRU121 
FRU250 
FRU251 










CI404F 

READ DATA MISCOMPARE 

DATA IS: 

EXP=ee RCVD=ff 




ee 
ff 


Expected buffer date 
Received buffer date 


1 

I 
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FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 


CI ^050 


The BCSE register did not indicate stop after the 
microcode raised 'command out' through the channel 
adapter . 


See the FSI section for error code AI3I. 
See DIAG 320, "Error Analysis." 


FRU114 

FRU120 

FRUII2I 

FRUn3^ 

FRUI33 

FRU152 

FRUI95 

FRUI96 

FRU256 










CI 4050 

BCSE CHNL STOP NOT 
DETECTED FOLLOWING 
A WRITE COMMAND 










CI 4051 


'Service in* or 'data in' was detected after the expected 
end of read data. 


See the FSI section for error code A131. 
See DIAG 320, "Error Analysis." 


FRUI33 
FRU152 
FRUI95 
FRUI96 










CI 4051 

TOO MANY SERVICE- IN 
OR DATA-IN ON READ 
COMMAND 










CI 4052 


Programming error. 


Call your next level of support. 
See DIAG 320, "Error Analysis." 












CI 4052 

PROGRAMMING ERROR 










CI 4053 


The channel adapter did not acknowledge a channel adapter 
reset. The channel adapter is not tested. 


Ensure that the channel adapter card is plugged. If it is 
plugged, this is an error. If it is not plugged, ignore 
this message. When running the Basic CU Test or EOlO, 
this message is not displayed unless an error occurs. 

See CARR-CU 1189 for the correct DLR switch settings. 

See the FSI section for error code 53AO. 

See DIAG 320, "Error Analysis." 


FRU133 
FRUI52 
FRUI95 
FRUI96 
FRU121 










CI 4053 

THE FOLLOWING ADAPS 
WERE NOT TESTED: 
00 DLR= YY 




Bit 

If 

Bil 

yy 


ts 0-3 correspond to channels A-D respectively, 
the bit is on, the channel was not tested. 
ts 4-7 are not used. 

= Contents of the DLR external register 


CI 4054 


The BCSE register did not indicate complete on a Write CRC 
operation from the channel buffer. 


See the FSI section for error code Al40. 
See DIAG 320, "Error Analysis." 


FRUI33 

FRUI52 

FRUI95 

FRUI96 

FRUn4 

FRU120 

FRU112^ 

FRU113^ 

FRU256 










CI 4054 

MP WRITE COMP NOT 
DETECTED FOLLOWING 
A WRITE CRC 










CI4055 


The BCSE register did not indicate channel pointer stop 
after reading all the data from the data buffer. 


See the FSI section for error code A131- 
See DIAG 320, "Error Analysis." 


FRUI33 

FRUI52 

FRUI95 

FRUI96 

FRU114 

FRU120 

FRUn2l 

FRU113^ 

FRU256 










CI 4055 

CHNL PNTR STOP NOT 
DETECTED FOLLOWING 
A READ COMMAND 











^ This FRU is EC sensitive. FRUn2 may not be present. See CARR-CU 7. 
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Channel Adapter Function Test - Routine EE64 (Continued) 



Routine EE64 (Continued) DIAG 346 



FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 


CU056 


Any buffer error was detected in the BCSE register. 


See the FSI section for error code A170. 
See DIAG 320, "Error Analysis." 


FRUI33 

FRUI52 

FRU195 

FRUI96 

FRU114 

FRU120 

FRUII2I 

FRUn3^ 

FRU256 










C 1^4056 

BUFFER ERROR 
DETECTED FOLLOWING 
READ OR WRITE CMD. 










CI4057 


The microcode detected and unexpected level 6 interrupt. 

Channel Adapter Addresses from the CCC external register: 
80 = channel adapter A 
kO = channel adapter B 
20 = channel adapter C 
10 = channel adapter D 


Compare the contents of the CCC register with the CRR 
register, they should be the same. If not, a channel 
adapter has failed and either no interrupt is set or 
multiple interrupts are set. 

See DIAG 320, "Error Analysis." 


FRUI33 
FRUI52 
FRUI95 
FRUI96 
FRU121 
FRU250 
FRU251 










CI4057 

HOT LEVEL 6 1 NTRPT. 
FOLLOWING A RESET 
CCC=aa CRR=bb 




aa 
bb 


Contents of the channel card control register 
Contents of the channel request register 


CI4058 


At this time the processor should be in the correct level 
indicated by the expected data. 


Compare the actual contents of the PSR register to the 
expected contents, they should be the same. 

See DIAG 320, "Error Analysis." 


FRU117 
FRUI33 
FRUI52 
FRU195 
FRUI96 










CU058 

PSR IS NOT CORRECT 
INTERRUPT TEST 
EXP=aa ACT=bb 




aa 
bb 


Expected contents of the PSR external register 
Actual contents of the PSR external register 


CU059 


Channel adapter internal diagnostics did not complete. 
Correct completion is indicated by the ending status being 
set, along with a level 6 interrupt. 


See DIAG 320, "Error Analysis." 


FRUI33 
FRUI52 
FRUI95 
FRUI96 










CUO59 

LEVEL 6 INTERRUPT 

DID NOT OCCUR 










CI405A 


Channel adapter internal diagnostics detected an error 
dur ing execut ion. 


See DIAG 320, "Error Analysis." 












C 1^4058 

CHANNEL ADAPTER 

DIAGNOSTICS FAILED 










CU05B 


Unexpected errors have occurred, either check 1, check 2, 
or internal channel adapter errors. 


See DIAG 320, "Error Analysis." 












CU05B 

A "CU" or "CA" ERROR 

CONDITION WAS 

DETECTED 











This FRU is EC sensitive. FRUn2 may not be present. See CARR-CU 7. 
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FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 


ci^osc 


The Interna] channel adapter parameter data should be 

'FF'. An error may have been detected before the parameter 

was set. 


See DIAG 320, "Error Analysis." 












CU05C 

CACl DATA ERROR 
FIRST LVL 6 INTRPT. 
EXP=ee ACT=ff 




ee 

ff 


Data expected 
Data received 




Cl^iOSD 


The internal channel adapter diagnostic has forced a level 
6 interrupt, however, it is not detected by the control 
unit microcode. 


See DIAG 320, "Error Analysis." 












CI^OSD 

MID TEST CA INTRPT. 

DID NOT OCCUR. 










CI^OSE 


The internal channel adapter diagnostic forced an error, 
however, when the CER was checked it did not have the 
correct channel error set. 


See DIAG 320, "Error Analysis." 


FRU133 
FRU152 
FRU195 
FRU196 
FRU250 
FRU251 










CI^OSE 

EXPECTED CER ERROR 
DID NOT OCCUR. 
EXP=ee ACT=ff 




ee 
ff 


Data expected 
Data received 




CU05F 


The channel adapter address-switch test detected a parity 
error while reading the channel adapter address switch 
(the thumbwheel switch). 


See DIAG 320, "Error Analysis." 

The cables associated with this failure are in cable 
groups 23A, 23B, 23C, and 23D. See FSI 1 for 
Cable Group Table." 


FRU197 
FRU133 
FRU152 
FRU195 
FRU196 










CU05F 

CHANNEL ADAPTER ADDR 
THUMB WHEEL SWITCH 
PARITY ERROR. 










CU060 


The channel adapter address-switch test detected an 
undefined mode while reading the channel adapter address 
switch (the thumbwheel switch). 


See DIAG 320, "Error Analysis." 

The cables associated with this failure are in cable 
groups 23A, 23B, 23C, and 23D. See FSI 1 for 
Cable Group Table." 


FRU197 
FRU133 
FRU152 
FRU195 
FRU196 










CU060 

CHANNEL ADAPTER ADDR 
THUMB WHEEL SWITCH 
INVALID MODE. 










Cl^06l 


The channel adapters in this machine are down level and 
are not supported by this level support disk. 


You should install ECA 025 or use the level of the 
support disk that you received with your machine. 
EC A29128 is the last level that supports the down level 
channel adapters. 


FRU133 
FRU152 
FRU195 
FRU196 
FRU121 










CU061 

DOWN LEVEL CHANNEL 

ADAPTER IS NOT 

SUPPORTED. 

INSTALL ECA 025- 
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:j 
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a 



a 



SlWPil 



Externanfegister Bus Ad 



cM 



^nii 



Prerequisite diagnostics must run witiiout failure before tliis 
diagnostic is run. See DIAG 3, "PREREQUISITE DIAGNOSTICS.*' 

This routine consists of five tests. 
Routine Start Address: 50 1 

Test 1 

• Tests the external register address extend bits (bits 6 and 7) 
and the path from the process control register as it is used 
for external register addressing. 

• Tests external address error detection. 

Error Loop: If no error occurs, the routine loops as if "LOOP 
ROUTINE" is set When an error is detected, the routine saves 
the error information and displays the error on the MD. After the 
error is displayed, the routine continues to loop on ttiat error. 
However, if a different error occurs, that new error is displayed 
on the MD, and the routine will loop on the new error. 



Test 2 

• Ensures that an external register error causes a level 
interrupt 

• Tests the path from the processor control register as it is 
used for external register addressing. 

Error Loop: If no error occurs, the routine loops as if "LOOP 
ROUTINE" is set. When an error is detected, the routine saves 
the error information and displays the error on the MD. After the 
error is displayed, the routine continues to loop on that error. 
However, if a different error occurs, that new error is displayed 
on the MD, and the routine will loop on the new error. 



ssing and DatalFattern Test - Romine EE85 

Test 3 External Register Test Sequence 



START 



REG 
NAME 


WRT 
REG 


RD 
REG 




REG 
NAME 


WRT 
REG 


RD 
REG 


* 
* 


REG 
NAME 


WRT 
REG 


RD 
REG 


CCC 


X 


X 


RCR 


X 


X 


BDC 


X 


X 


MDO 


X 




RDC 


X 


X 


BDSE 


X 




COR 


X 




BCPL 


X 


X 


BDR 


X 


X 


CMR 


X 




BDPH 


X 


X 


BOSS 


X 


X 


ITC 


X 




BDPL 


X 


X 


BDPH 


X 


X 


DCB 


X 




BCSM 


X 


X 


BCPC 


X 




CER 


X 




BCSL 


X 


X 


WSE 


X 




CRR 


X 




BDSH 


X 


X 


RSR 


X 




DLR 


X 




BOSL 


X 


X 


RER 


X 




DSH 


X 




BWRP 


X 


X 


RRC 


X 




DSL 


X 




BCC 


X 




RPR 


X 




DIR 


X 




BCSE 


X 


X 


BDGe 


X 


X 


OSE 


X 




BCR 


X 


X 


BOAT 


X 




MOI 


X 




BCSS 


X 


X 


HMD 


X 





NOTE: If the Improved Data Recording 

Capability or the 1.5 Mb/s feature 
is installed, the feature registers 
are tested in place of the 
registers preceded by an *. 



END 
FEATURE REGS 



Tests 



REG 
NAME 



CMRS 



CMM 



CiM 



CMDT 



CMS 



WRT 
REG 



RD 
REG 



O 



Test 4 



Tests that external register errors can be set when bad 
parity data is written to writable registers 

Does not test processor external registers. 



Error Loop - XR Register Write: 

address writing 00. 



Loop on the same XR 



Test 4 External Register Test Sequence 



(1)CCC 
(2) CCA 
(3)CDR 

(4) ITC 

(5) DCB 

(6) DTP 

(7) DSC 

(8) DSR 

(9) MDO 
(lO)WCR 

(11) RCR 

(12) RDC 

(13) BCPH 

(14) BCPL 

(15) BDPH 

(16) BDPL 



(17) BCSH 

(18) BCSL 

(19) BWRP 

(20) BCC 

(21) BCSE 

(22) BCR 

(23) BCSS 

(24) BDC 

(25) BDSE 

(26) BDR 

(27) BDSS 

(28) BCPC 
*(29) BDAT 
*(30) BDGO 
*(31)BDG1 
*(32) BMR 



o 



TOu 



utineEESS Dl 



K 



400 



Tests 



• Ensures that external register address errors are set when 
addresses that are not valid are written to or read from the 
external register bus. 

Error Loop - XR Write: Loop on the same XR address writing 
00 and inhibit parity. 

Error Loop - XR Read: Loop on the same XR address reading. 



Test 5 Address Test Sequence For Addresses 
That Are Not Valid 

• Write and Read Addresses: 



- 


A04 through AOF 






— 


A13throughA17 






— 


BOS through BOF 






— 


COO through COF 






— 


C14 through CI 7 






— 


D13andD14(Valid 


if the 4.5 Mb/s 


or Improved Data 




Recording Capability features are 


installed). 


Write Only Addresses: 






— 


A07 






— 


A10 through A1 2 






— 


B01 






— 


B03 through 806 






— 


B10 






— 


B13 






— 


C12 






— 


C19 






— 


D19 






Read Only Addresses: 






— 


A18 






— 


B18 






— 


DOD 







• Tests that writable external registers can be written to and 
that readable external registers can be read. The data 
written is ripple data 00 through FF. After each write, the 
data is read and the read data is compared to the written 
data. 

Error Loop - XR Register Write: Loop on the sanr>e XR 
address writing the same data. 

Error Loop - XR Register Read: Loop on the same XR 
address reading the same data. 



Error Displays 

When an error Is detected by the diagnostic program, the 
maintenance device displays error information on its 
keyboard/display. The first screen displays automatically. You 
can see the second and following screens by pressing the ENTER 
key on the keyboard/display. 

The format of the display's first line is the same for all detected 
errors. The remaining three lines contain additional information 
about the failure. 

External registers are defined in the DF (Data Fields) section of 
this maintenance Information. 



FRUS 



See CARR-CU or CARR-DR, pages 1-1 
names and locations of the FRUs. 



1-2, 1-3, and 1-4 for the 
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External Register Bus Addressing and Data Pattern Test - Routine bbSS 

Test 3 External Register Test Sequence 



Routine EE85 DlAG 400 



Prerequisite diagnostics must run without failure before this 
diagnostic is run. See DIAG 3, "PREREQUISITE DIAGNOSTICS 

This routine consists of five tests. 
Routine Start Address: 5010 

Test1 



• Tests the external register address extend bits (bits 6 and 7) 
and the path from the process control register as it is used 
for externa! register addressing. 

• Tests external address error detection. 

Error Loop: If no error occurs, the routine loops as if "LOOP 
ROUTINE" is set. When an error is detected, the routine saves 
the error information and displays the error on the MD. After the 
error is displayed, the routine continues to loop on that error. 
However, if a different error occurs, that new error is displayed 
on the MD, and the routine will loop on the new error. 



Test 2 



• Ensures that an external register error causes a level 
interrupt 

• Tests the path from the processor control register as it is 
used for external register addressing. 

Error L.oop: If no error occurs, the routine loops as if "LOOP 
ROUTINE" is set. When an error is detected, the routine saves 
the error information and displays the error on the MD. After the 
error is displayed, the routine continues to loop on that error. 
However, if a different error occurs, that new error is displayed 
on the MD, and the routine will loop on the new error. 



Tests 

• Tests that writable external registers can be written to and 
that readable external registers can be read. The data 
written is ripple data 00 through FF. After each write, the 
data is read and the read data is compared to the written 
data. 

Error Loop - XR Register Write: Loop on the same XR 
address writing the same data. 

Error Loop - XR Register Read: Loop on the same XR 

address reading the same data. 



START 



REG 
NAME 


WRT 
REG 


RD 
REG 


CCC 


X 


X 


MDO 


^ 


CDR 


X 




CNR 


^ 


ITC 


' 




DCB 


X 




CER 


X 




CRR 


X 




DLR 


X 




DSH 


> 




DSL 


^ 




DIR 


X 


■ 


DSE 

! 


X 




1 

|MDI 


X 





REG 
NAME 


WRT 
REG 


RD 
REG 


RCR 


X 


X 


RDC 


X 


X 


BCPL 


X 


^ 


5DPH 


X 


X 


BDPL 


X 


X 


BCSH 


^ 


X 


3CSL 


X 


X 


BDSH 


X 


X 


BOSL 


X 


X 


BWRP 


X 


X 


[bcc 


X 




BCSE 


X 


X 


BCR 


X 


X 


3CSS 


X 


X 



Ireg 

NAME 


WRT 
REG 


RD 
REG 


BOC 


X 


X 


3DSE 


X 




BDR 


X 


X 


1 
BDSS 


X 


X 


Ibdph 


X 


X 


!bcpc 


X 




WSE 


X 




RSR 


X 




RER 


X 


RRC 


X 


RPR 


X ! 


bdgo 


X 


X 


^sdat 


X \ 


3MR 


X 





END 



NOTE: If the 4.5 Mb/s channel feature is 
installed, the 4.5 Mb/s registers 



.5 MB/S REGS 



REG I WRT j RD 
are tested in pi ace of the '-egiste'^s I NAME j REG i REG 
preceded by an *. 



'. i 






CMRS 

1 1 


X 


X 


'iCMM 

1 i 


^ 


^ 


;CHM j 


X 


X 


■ CMDT i 


X 


X 



^CMS 



Test 4 



• Tests that external register errors can be set when bad 
parity data is written to writable registers 

• Does not test processor external registers. 

Error Loop - XR Register Write: Loop on the same XR 
address writing 00. 



Test 4 External Register Test Sequence 



Tests 



(1)CCC 

(2) CCA 

(3) CDR 

(4) ITC 

(5) DCB 

(6) DTR 

(7) DSC 

(8) DSR 

(9) MDO 

(10) WCR 

(11) RCR 

(12) RDC 

(13) BCPH 

(14) BCPL 

(15) BDPH 

(16) BDPL 



(17) BCSH 

(18) BCSL 

(19) BWRP 

(20) BCC 

(21) BCSE 

(22) BCR 

(23) BOSS 

(24) BDC 

(25) BDSE 

(26) BDR 

(27) BDSS 

(28) BCPC 

(29) BDAT 

(30) BDGO 

(31) BDG1 

(32) BMR 



• Ensures that external register address errors are set when 
addresses that are not valid are written to or read from the 
external register bus. 

Error Loop - XR Write: Loop on the same XR address writing 
00 and inhibit parity. 

Error Loop - XR Read: Loop on the same XR address reading. 



Test 5 Address Test Sequence For Addresses 
That Are Not Valid 

• Write and Read Addresses: 

- A04 through AOF 

- A13 through A17 

- BOS through BOF 

- COO through COF 

- C14 through C17 

- D13 and D14 (Valid if the 4.5 Mb/s feature is installed). 

• Write Only Addresses: 

- A07 

- A10 through A12 

- B01 

- B03 through B06 

- BIO 

- B13 

- C12 

- C19 

- D19 

• Read Only Addresses: 

- A18 

- B18 

- DOD 



Error Displays 

When an error is detected by the diagnostic program, the 
maintenance device displays error information on its 
keyboard/display. The first screen displays automatically. You 
can see the second and following screens by pressing the ENTER 
key on the keyboard/display. 

The format of the display's first line is the same for ail detected 
errors. The remaining three lines contain additional information 
about the failure. 

External registers are defined in the OF (Data Fields) section of 
this maintenance information. 



FRUS 

See CARR-CU or CARR-DR, pages 1-1, 1-2, 1-3. and 1-4 for the 
names and locations of the FRUs. 
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External Register Bus Addressing and Data Pattern Test - Routine EE85 (Continued) 
External Register Table (XRT) 



Routine EE85 (Continued) DIAG 402 



WordO 

Note: The bits in the following table are contained in the first byte of word 
of the XRT. 



Bit 


Label 


Area 


Description / Detail 


BitO 


HIT2A 


XR 

A Bus 
Flags 


Two or more external registers failed while testing the registers on bus A. 


Bit 1 


HITIA 


XR 

A Bus 
Flags 


One external register failed while testing the registers on bus A. 


Bit 2 


WRAF 


XR 

A Bus 
Flags 


A failure was detected while writing a register on bus A. 


Bit 3 


RDAF 


XR 

A Bus 
Flags 


A failure was detected while reading a register on bus A. 


Bit 4 


HIT2B 


XR 

B Bus 
Flags 


Two or more external registers failed while testing the registers on bus B. 


Bit 5 


HIT1B 


XR 

B Bus 
Flags 


One external register failed while testing the registers on bus B. 


Bit 6 


WRBF 


XR 

B Bus 
Flags 


A failure was detected while writing a register on bus B. 


Bit 7 


RDBF 


XR 

B Bus 
Flags 


A failure was detected while reading a register on bus B. 
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G 
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C 



C 



External Register Bus Addressing and Data Pattern Test - Routine EE85 (Continued) 
Tests 1 and 2 Error Displays 



Routine EE85 (Continued) DIAG 410 



FAILURE ID 



XB502I 



XB5022 



XB5023 



XB5024 



XB5Q25 



XB5G26 



XB5027 



XB5028 



XB5029 



XB502A 



XB5G2B 



DESCRIPTION 



XR error is on after the hardware, check 1, and user reset at 
the start of the first test in routine EE85. 



The XRA did not match the data compare table during the test 
of all possible combinations of data into the XRA. 



An XR error occurred while using procedure registers during 
the testing of XRA. 



An error occurred while using the diagnostic mode to force an 
error while writing to the JAH register (data equal OQ), and 
using extend bits for addressing external registers A or B. 
An XR error is expected along with specific data in XRA. 



An XR or check 2 error is on unexpectedly during test of XRA 
fol lowing a user test. 



1. An XR error is forced causing a level interrupt. These 
results are expected: XR error, check 2, and user write error. 

2. An XR interrupt occurred; however, the XR error or check 2 
are not set. 

3. An XR error is forced with interrupts disabled, with XR 
errors and check 2 in the processor error register (PER). 

4. Current or preceding interrupt levels are not correct. 



1. A level interrupt occurred; however, the current and 
preceding interrupt levels do not match. Current = and 
previous = 7. 

2. After returning from level 0, the PSR is not correct. 



1. Processor problems. 

2. A level interrupt occurred and the XRA did not have the 
correct value in it. 

3. The return from a level interrupt did not occur or the 
level interrupt occurred too soon. 

4. The JAH register did not activate 'users active' when an 
error was forced on the data bus. (Address is correct.) 

5. XR error interrupt did not occur. 

6. Check reset is activated and check 2 and/or XR error did 
not reset. 

7. The preceding interrupt level changed when the reset is 
given and XR error is not reset in the PER. 



Both read and write operations are performed while forcing an 
addressing error on the XR address. The following failures can 
occur: 

• XR error or check 2 did not occur 

• PER XR errors were not set or reset correctly 

• IMR responded to an address with bad parity. 



While testing to assure that A and B bus does not affect the 
processor bus, an XR or check 1 error occurred. 



An XR address parity error was forced, but the MTI did not 
contain MTI FRU 1, indicating that the error was not detected. 



ADDITIONAL ACTIONS 



To help in problem isolation, also run 
diagnostics EEIO, EE30, EE40, EE50, EE60 
EE90, and EEAO. 

1. Remove the IML diskette, then press the 
IML switch to cause a power-on-reset. 
Run routine EE85 again. 

2. If the value of ERA or ERB is other 
than 0, see the FSI section for error 
code ElOO. Also see action number 4 
of this Additional Actions column. 

3. If PSR bit 0=1, see EAD 1 for error 
code Fnnn. 

4. If a diagnostic failure occurs and no 
errors are detected by the hardware, 
see the FSI section for error code 
ElOO and perform the procedures for 
the microprocessor and control 
storage. 

5. XR errors (PSR bit 0=1) can cause 
ERA and ERB errors. Use diagnostic 
EEIO to check the ERA and ERB 
registers. 

6. If ERA and ERB are not 0, record the 
contents (if the screen is displayed) 
of ERA and ERB and see the FSI section 
for error code ElOO. 

7. If PSR bit 0=1, record the contents 
of PSR, PER, XRA, MTI, and MDI. 

See EAD 1 for error code Fnnn. 

8. If BCSE channel error groups 0-3 
indicate any errors, record the contents 
of BCSE. See the FSI section for error 
code D5nn. 

9. If BDSE channel error groups 0-3 
indicate any errors, record the contents 
of BDSE. See the FSI section for error 
code D6nn. 

10. If DSE bits 0, 1, or 2 = 1, record the 
contents of DCB, DCR, DSE, DIR, and DTR. 
See the FSI section for error code D4nn. 

11. See EAD 1, "Drive Interconnections." 
If any RER bits = 1, or if RSR bits 5, 
6, or 7 = 1, record the contents of RCR, 
RRC, RER, RSR, and RDC. See the FSI 
section for error code DBnn. 

12. If WSE bits 4, 5. or 6 = 1, record the 
contents of WCR and WSE. See the FSI 
section for error code D7nn. 

13. If CER bits 0, 1, or 2 = 1, record the 
contents of CER and AER. See the FSE 
section for error code 55nn. 



FRUS 



FRU121 
FRU118 
FRU 117 
FRU115 
FRU114 
FRU120 
FRU119 
FRU116 
FRU134 
FRU135 
FRU157 
FRU158 
FRU159 
FRU139 



ERROR DISPLAYS 



nnnnnn 






ERA = ra. 


ERB -■ 


= rb 


PSR = rr. 


PER -- 


= pp 


MTI = mm. 


MDI = 


= md 



(This screen is 
explained on DI 



HOT BITS XR BUS = aa 
XRA EXP = ex, ACT=ac 



MACHINE FAILURES MAY 
CAUSE CURRENT ERROR 
DATA TO BE INVALID. 
SEE DIAG 1 "VERIFY". 



nnnnnn Failure ID 

** No errors were set 

ra Contents of error register A 

rb Contents of error register B 

rr Contents of the processor status register 

pp Contents of the processor error register 

mm Contents of the maintenance tag in register. 

md Contents of the users active register 

aa Result of ANDing data from registers on the XR bus. 

ac Actual data in external register address register 

ex Expected data in external register address register. 



nnnnnn 




PSR = rr. 


PER = pp 


MTI = mm. 


DSE = ds 


RER = re. 


RSR = rs 



BCSE=l 


3C, 




BDSE = 


bd 


WSE = 


WW, 


CER = 


ce 


A CAE 


= 


aa 


,B CAE- 


- bb 


C CAE 


= 


cc 


,D CAE= 


= dd 



nnnnnn 


Failure ID 


• • 


No errors were 


rr 


Contents of the 


PP 


Contents of the 


mm 


Contents of the 


ds 


Contents of the 


re 


Contents of the 


rs 


Contents of the 


be 


Contents of the 


bd 


Contents of the 


WW 


Contents of the 


ce 


Contents of the 


aa 


Channel adapter 


bb 


Channel adapter 


cc 


Channel adapter 


dd 


Channel adapter 



set 

processor status register 
processor error register 
maintenance tag in register, 
device status/error register, 
read error register 
read status register 

buffer channel status and error register 
buffer device status and error register 
write status/error register 
channel error register 
A errors if CER bit 4 = 1 
B errors if CER bit 5 = 1 
C errors if CER bit 6 = 1 
D errors if CER bit 7 = 1 
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External Register Bus Addressing and Data Pattern Test - Routine EE85 (Continued) 
Tests 3, 4, and 5 Error Displays 
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FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 


XB502C 


An error occurred while testing register zzzz. 


To 


help in problem isolation, also run 


FRU121 










di 


agnostics EEIO, EE30, EE40. EE50, EE60 


FRU118 
















XB502D 


An error occurred while testing register zzzz. 


EE90, and EEAO. 


FRU117 




nnnnnn 












FRU115 




REG = zzzz 








XB502E 


A failure occurred while using an invalid address. 

An error is expected; see PSR, PER, and XRA registers. 


1. 


Remove the IML diskette, then press the 
IML switch to cause a power-on-reset. 


FRU114 
FRU120 
FRU119 




XRT = ff 

WR=yy, RD = aa 










If the actual and expected values are the same for those 




Run routine EE85 again. 


FRU116 




1 




registers, the error is indicated. 






FRU134 
















2. 


If the value of ERA or ERB is other 


FRU135 




ERA - ra. ERB = rb 














than 0, see the FSI section for error 


FRU157 




PSR = XX, EXP = xy 










code ElOO. Also see action number 4 


FRU158 




PER = PP, EXP = py 










of this Additional Actions column. 


FRU159 
FRU139 




XRA = za, EXP = zy 












3. 


If PSR bit = 1, see EAD 1 for error 














code Fnnn. 


























MTI = ti, EXP = ty 








4. 


If a diagnostic failure occurs and no 
errors are detected by the hardware, 
see the FSI section for error code 
EIGO and perform the procedures for 






MDI = di, EXP = dy 














the microprocessor and control 
storage. 


































MACHINE FAILURES MAY 








5. 


XR errors (PSR bit 0=1) can cause 
ERA and ERB errors. Use diagnostic 
EE85 to check the ERA and ERB 
registers. 






CAUSE CURRENT ERROR 
DATA TO BE INVALID. 
SEE DIAG 1 "VERIFY". 




























(This screen is 














explained on DIAG 6.) 












nnnnnn 


Failure ID 












zzzz 


Mnemonic of the failing external register 












ff 


External register table at first error (program flags) 












yy 


Data written to the register 












aa 


Data read from the register 












ra 


Contents of error register A 
** = No errors were set 












rb 


Contents of error register B 












XX 


Actual contents of the processor status register 












xy 


Expected contents of the processor status register 












PP 


Actual contents of the processor error register 












py 


Expected contents of the processor error register 












za 


Actual contents of the external register address 
register 












zy 


Expected contents of the external register address 
register 












ti 


Actual contents of the maintenance tag in register 












ty 


Expected contents of the maintenance tag in register 












di 


Actual contents of the users active register 












dy 


Expected contents of the users active register 
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Status Store Write/Read RAM Storage Test - Routine EE92 



Routine EE92 DIAG 450 



Prerequisite diagnostics must run without failure before this 
diagnostic Is run. See DIAG 3, "PREREQUISITE DIAGNOSTICS." 

This routine writes each of the sixteen offset bytes in the sixteen 
status store pages. The routine tests the status store RAM as 
follows: 

1. It issues a command to write a status store page with a data 
pattern and increments the offset in the page until all sixteen 
offset bytes have been written. 

2. It issues a command to read the page of storage that was 
just written. The read data and write data is then compared. 

3. When all sixteen pages have been written, the data pattern is 
changed and steps 1 and 2 are repeated. 

Note: The default data patterns are Hex AA, 55. FF, and 00. 
Routine Start Address: 2010 



Error Displays 

When an error is detected by the diagnostic program, the 
maintenance device displays error information on Its 
keyboard/display. The first screen displays automatically. You 
can see the second and following screens by pressing the ENTER 
key on the keyboard/display. 

The format of the display's first line Is the same for all detected 
errors. The remaining three lines contain additional Information 
about the failure. 

External registers are defined in the DF (Data Fields) section of 
this maintenance information. 

FRUS 

See CARR-CU or CARR-DR, pages 1-1, 1-2, 1-3. and 1-4 for the 
names and locations of the FRUs. 



Error Loop: If no error occurs, the routine loops as if "LOOP 
ROUTINE" is set. When an error is detected, the routine saves 
the error information and displays the error on the MD. After the 
error is displayed, the routine continues to loop on that error. 
However, if a different error occurs, that new error is displayed 
on the MD, and the routine will loop on the new error. 

Pattern Entry Display 

The data pattern written Into status store can be altered by 
entering the pattern when the following screen displays. 



DIAG=(EE92)-ENTER: 

PATTERN 
ttii 



ttll Test data 

Press the MD ENTER key to run the default data patterns. 



Enter a pattern. Two bytes can be entered; the first byte (tt) must 
be FF to alert the routine that the default patterns are not being 
used. The second byte (ii) is the data pattern that will be written. 
Valid patterns are FFOO-FFFF. 
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status Store Write/Read RAM Storage Test - Routine EE92 (Continued) 
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FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 




1. 


If the value of ERA or ERB is other than 00, see 










FOLLOW STEPS 1 AND 2 BEFORE TAKING ANY OTHER ACTIONS: 


the FSI section for error code ElOO. 










2. 


If PSR bit 0=1, see EAD 1 for error code Fnnn. 








SS2021 


A timeout occurred while trying to write in status store. 


See the FSI section for error code 53B2. 


FRU121 


















FRU122 




SS2021 






No hardware errors were detected for this error. 




FRU133 
FRU152 
FRU195 
FRU196 




SS TIMEOUT OCCURRED 
DURING THE WRITE FOR 
PAGE X OFFSET y 














FRU134 




1 










X = Status store page 










y = Offset of the storage location 


SS2022 


A timeout occurred while trying to read a location in 


See the FSI section for error code 53B0. 


FRU121 














status store. 




FRU122 
FRU133 




SS2022 

SS TIMEOUT OCCURRED 






No hardware errors were detected for this error. 




FRU152 
FRU195 
FRU196 




DURING THE READ FOR 
PAGE X OFFSET y 














FRU134 


^ 


< = Status store page 










y = Offset of the storage location 


SS2023 


The data read from the status store RAM did not match the 


See the FSI section for error code 53B3. 


FRU121 














data written. 




FRU122 
FRU133 




SS2023 

DATA NOT AS EXPECTED 






No hardware errors were detected for this error. 




FRU152 
FRU195 
FRU196 




PAGE X OFFSET y 
WRITE = zz READ = ww 














FRU134 


^ 


< = Status store page zz = Write data 










y = Offset of the storage location ww = Read data 


SS2024 


The status store write/read was completed successfully; 


See the FSI section for error code 5900. 


FRU121 














however, a hardware error was detected. 


If ERA and ERB are not 0, record the contents 


FRU122 
FRU134 




SS2024 

ERROR: CER=cc PSR=rr 






The registers that were checked for errors are displayed. 


of ERA and ERB and see the FSI section for error 
code ElOO. 

If PSR bit 0=1, record the contents of PSR, PER, 






PER=pp ERA=ra ERB=rb 
XRA=xx MTI=mm MDI=md 












XRA, MTI, and MDI. See EAD 1 for error code Fnnn. 




cc = Contents of channel error register 

rr = Contents of the processor status register 






If CER bits 0, 1, 2, or 3 = 1, record the 




pp = Contents of the processor error register 






contents of CER. See the FSI section for error 




ra = Contents of error register A 






code 55nn. 




rb = Contents of error register B 

XX = Contents of the external register address register 
mm = Contents of the maintenance 'tag in' register 
md = Contents of the users active register 
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status Store Write/Reaci RAM Storage Test - Routine EE92 (Continued) 



Routine EE92 (Continued) DIAG 454 



FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 




1. 


If the value of ERA or ERB is other than 00, see 










FOLLOW STEPS 1 AND 2 BEFORE TAKING ANY OTHER ACTIONS: 


the FSI section for error code ElOO. 










2. 


If PSR bit 0=1, see EAD 1 for error code Fnnn. 








SS2025 


The data read from status store RAM did not match the 
data wr i tten . 


See the FSI section for error code 53B3. 


FRU121 
FRU122 








SS2025 




HARDWARE REGISTERS 








If ERA and ERB are not 0, record the contents 


FRU133 




DATA NOT AS EXPECTED 




ERROR: CER=cc PSR=rr 






A hardware error was detected and the contents of the 


of ERA and ERB and see the FSI section for error 


FRU152 




PAGE X OFFSET y 




PER=pp ERA=ra ERB=rb 






registers that were checked are displayed. 


code E100. 


FRU195 
FRU196 
FRU13^ 




WRITE = zz READ = ww 




XRA=xx MTI=mm MD 1 =md 








If PSR bit 0=1, record the contents of PSR, PER, 


X 


Status store page 






XRA, MTI, and MD 1 . See EAD 1 for error code Fnnn. 




y 

zz 


Offset of the storage location 
Write data 






If CER bits 0, 1, 2, or 3 = 1, record the 




WW 


Read data 






contents of CER. See the FSI section for error 




cc 


Contents of the channel error register 






code 55nn. 




rr 

PP 
ra 
rb 

XX 

mm 
md 


Contents of the processor status register 

Contents of the processor error register 

Contents of error register A 

Contents of error register B 

Contents of the external register address register 

Contents of the maintenance 'tag in' register 

Contents of the user's active register 


SS2026 


A timeout occurred while trying to write in status store. 


If ERA and ERB are not 0, record the contents 
of ERA and ERB and see the FSI section for error 


FRU121 
FRU122 








SS2026 




HARDWARE REGISTERS 






A hardware error was detected and the contents of the 


code E100. 


FRU133 




SS TIMEOUT OCCURRED 




ERROR: CER=cc PSR=rr 






registers that were checked are displayed on an 




FRU152 




DURING THE WRITE FOR 




PER=pp ERA=ra ERB=rb 






additional error screen. 


If PSR bit 0=1, record the contents of PSR, PER, 
XRA, MTI, and MD 1 . See EAD 1 for error code Fnnn. 


FRU195 
FRU196 
FRU13^ 




PAGE X OFFSET y 




XRA=xx MTI=mm MDI=md 








X 


Status store page 






If CER bits 0, 1, 2, or 3 = 1, record the 




y 


Offset of the storage location 






contents of CER. See the FSI section for error 




cc 


Contents of the channel error register 






code 55nn. 




rr 
PP 


Contents of the processor status register 
Contents of the processor error register 






See the FSI section for error code 53B2. 




ra 
rb 

XX 

mm 
md 


Contents of error register A 

Contents of error register B 

Contents of the external register address 

register 

Contents of the maintenance 'tag in' register 

Contents of the user's active register 


SS2027 


A timeout occurred while trying to read from status store. 


If ERA and ERB are not 0, record the contents 
of ERA and ERB and see the FSI section for error 


FRU121 
FRU122 








SS2027 




HARDWARE REGISTERS 






A hardware error was detected and the contents of the 


code E100. 


FRU133 




SS TIMEOUT OCCURRED 




ERROR: CER=cc PSR=rr 






registers checked are displayed on an additional error 




FRU152 




DURING THE READ FOR 




PER=pp ERA=ra ERB=rb 






screen. 


If PSR bit 0=1, record the contents of PSR, PER, 
XRA, MTI, and MD 1 . See EAD 1 for error code Fnnn. 


FRU195 
FRU196 
FRU134 




PAGE X OFFSET y 




XRA=xx MTI=mm MDI=md 








X 


Status store page 






If CER bits 0, 1, 2, or 3 = 1, record the 




y 


Offset of the storage location 






contents of CER. See the FSI section for error 




cc 


Contents of the channel error register 






code 55nn. 




rr 
PP 


Contents of the processor * status register 
Contents of the processor error register 






See the FSI section for error code 53BO. 




ra 
rb 

XX 

mm 
md 


Contents of error register A 

Contents of error register B 

Contents of the external register address 

register 

Contents of the maintenance 'tag in' register 

Contents of the user's active register 
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Status Store Order Test - Routine EE93 



Routine EE93 DIAG 460 



Prerequisite diagnostics must run without failure before 
this diagnostic is run. See DIAG 3, PREREQUISITE 
DIAGNOSTICS." 

This routine tests to see if the subsystem is in a dual control unit 
configuration. If it is, the routine issues a Reset Dual Control 
Unit Connection before starting the orders test. The orders test 
consists of the following: 

1 . The routine issues status store orders that are valid for a 
single control unit and tests a correct response from status 
store. 

2. The routine tests to see if this is a dual control unit 
configuration, and if it is, the routine issues status store 
orders that are valid for a dual control unit and checks the 
response from status store. 

Note: Dual control unit order '4A' (Set Dual Controller 
Connect) is not issued by this routine. 

Routine Start Address: 30 1 

Error Loop: If no error occurs, the routine loops as if "LOOP 
ROUTINE" is set. When an error is detected, the routine saves 
the error information and displays the error on the MD. After 
the error is displayed, the routine continues to loop on that error. 
However, if a different error occurs, that new error is displayed 
on the MD, and the routine will loop on the new error. 

Error Displays 

When an error is detected by the diagnostic program, the 
maintenance device displays error information on its 
keyboard/display. The first screen displays automatically. You 
can see the second and following screens by pressing the 
ENTER key on the keyboard/display. 

The format of the display's first line is the same for all detected 
errors. The remaining three lines contain additional information 
about the failure. 

External registers are defined in the DP (Data Fields) section of 
this maintenance information. 

FRUS 

See CARR-CU or CARR-DR, pages 1-1, 1-2, 1-3, and 1-4 for 
the names and locations of the PR Us. 



FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 




FOLLOW STEPS 1 AND 2 BEFORE 1. If the value of ERA or ERB is other than 00, see the FSI 
TAKING ANY OTHER ACTIONS: section for error code E100. 

2. If PSR bit 0=1, see EAD 1 for error code Fnnn. 






SS3021 


A timeout occurred while trying to determine 
the type of subsystem being tested; single 
or dual control unit. 


See the FSI section for error code 5360. 


FRU121 
FRU117 










SS3021 

SS TIMEOUT OCCURRED 
WHILE TRYING TO READ 
FEATURE INFORMATION 










SS3022 


A timeout occurred while trying to get 
status store to disconnect from the second 
control unit before running the status store 
orders test. 


See the FSI section for error code 5360. 


FRU121 
FRU117 










SS3022 

SS TIMEOUT OCCURRED 
WHILE DISCONNECTING 
THE 2ND CONTROL UNIT 










SS3023 


A timeout occurred while trying to issue a 
status store order for a single control 
unit status store. 

No hardware errors were detected for this 
error. 


See the FSI section for error code 5310. 


FRU121 
FRU117 










SS3023 

A TIMEOUT OCCURRED 
FOR STATUS STORE 
ORDER = XX 










XX Status store order 
that was issued 


SS302^ 


A timeout occurred while trying to issue a 
status store order for a dual control unit 
status store. 

No hardware errors were detected for this 
error . 


See the FSI section for error code 5310. 


FRU121 
FRU117 










SS3024 

A TIMEOUT OCCURRED 
FOR STATUS STORE 
ORDER = XX 










XX Status store order 
that was issued 


SS3025 


The channel request register bit 5 was not 
reset as expected when issuing the Reset 
Message Buffer order. 

No hardware errors were detected for this 
error . 


See the FSI section for error code 5311. 


FRU121 
FRUl 17 










SS3025 

THE RECEIVED BIT(5) 
NOT RESET FOR ORDER 
RESET READ MSG BUFF 










1 


SS3026 


The response returned from status store when 
issuing a Read Message Buffer order 
indicates that the Reset Message Buffer 
order was not successful. 

No hardware errors were detected for this 
error . 


See the FSI section for error code 53^1. 


FRU121 
FRU117 










SS3026 

RESPONSE TO ACCESS 
READ MSG BUFF SHOWS 
RESET READ NOT GOOD 












SS3027 


The response returned from status store when 
issuing the acknowledge message indicated 
that the control units are still connected. 

No hardware errors were detected for this 
error . 


See the FSI section for error code 53^2. 


FRU121 
FRUn7 










SS3027 

THE ACKNOWLEDGE MSG. 
RESPONSE INDICATES 
CU'S ARE CONNECTED 










1 
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FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 




1. 


If the value of ERA or ERB is other than 00, see the FSI 










FOLLOW STEPS 1 AND 2 BEFORE TAKING ANY OTHER ACTIONS: 


section for error code ElOO. 










2. 


If PSR bit 0=1, see the EAD 1 for error code Fnnn. 








SS3028 


The status store order completed successfully, but a 
hardware error was detected. 


If ERA and ERB are not record the contents 


FRU121 
FRUn? 






of ERA and ERB and see the FSI section for error 




SS3028 








code ElOO. 






ERROR: CER=cc PSR=rr 
PER=pp ERA=ra ERB=rb 








If PSR bit 0=1, record the contents of PSR, PER, 






XRA=xx MTI=mm MDI=md 








XRA MT 1 ^nd MD 1 Spe FAD 1 for (^rrnr roHp Fnnn 














If CER bits 0, 1, 2, or 3 = 1, record the contents of 




cc 


Contents of the channel error register 






CER. See the FSI section for error code 55nn. 




rr 
PP 


Contents of the processor status register 
Contents of the processor error register 






See the FSI section for error code 5310. 




ra 
rb 

XX 

mm 
md 


Contents of error register A 

Contents of error register B 

Contents of the external register address 

register 

Contents of the maintenance 'tag in' register 

Contents of the user's active register 


SS3029 


A timeout occurred while trying to issue a status store 
order for a single control unit status store. 


If FRA ^nd FRR arf> nnt rf^rnrd thp rnntpnt*; 


FRU121 
FRU117 






of ERA and ERB and see the FSI section for error 




SS3029 




HARDWARE REGISTERS 








code ElOO. 


FRU122 




A TIMEOUT OCCURRED 




ERROR: CER=cc PSR=rr 






A hardware error was detected and the contents of the 




FRU118 




FOR STATUS STORE 




PER=pp ERA=ra ERB=rb 






registers checked are displayed on an additional error 


If PSR bit 0=1, record the contents of PSR, PER, 


FRU115 




ORDER = yy 




XRA=xx MTI=mm MD 1 =md 






s cr een 


XRA MT 1 and MD 1 Spp FAD 1 for prror rode Fnnn 


FRU114 
FRU120 


























If CER bits 0, 1, 2, or 3 = 1, record the contents of 


FRU119 


yy 


Status store order issued 






CER. See the FSI section for error code 55nn. 


FRU116 


cc 


Contents of the channel error register 








FRU13^ 


rr 


Contents of the processor status register 






See the FSI section for error code 5310. 


FRU135 


PP 


Contents of the processor error register 








FRU157 


ra 


Contents of error register A 








FRU158 


rb 


Contents of error register B 








FRU159 


XX 


Contents of the external register address 








FRU139 


mm 
md 


reg i ster 

Contents of the maintenance 'tag in' register 

Contents of the user's active register 


SS302A 


A timeout occurred while trying to issue a status store 
order for a dual control unit status store. 


If ERA and ERB are not 0, record the contents 
of ERA and ERB and see the FSI section for error 


FRU121 
FRU117 








SS302A 




HARDWARE REGISTERS 








code ElOO. 






TIMEOUT OCCURRED FOR 




ERROR: CER=cc PSR=rr 






A hardware error was detected and the contents of the 








DUAL STATUS STORE 




PER=pp ERA=ra ERB=rb 






registers checked are displayed on an additional error 


If PSR bit 0=1, record the contents of PSR, PER, 






ORDER = yy 




XRA=xx MTI=mm MD 1 =md 






screen. 


XRA, MTI, and MD 1 . See EAD 1 for error code Fnnn. 
If CER bits 0, 1, 2, or 3 = 1, record the contents of 


















yy 


Status store order issued 






CER. See the FSI section for error code 55nn. 




cc 

rr 


Contents of the channel error register 
Contents of the processor status register 






See the FSI section for error code 5310. 




PP 
ra 
rb 

XX 

mm 
md 


Contents of the processor error register 

Contents of error register A 

Contents of error register B 

Contents of the external register address 

register 

Contents of the maintenance 'tag in' register 

Contents of the user's active register 
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Basic Tape Motion Test - Routine EEA2 

Prerequisite diagnostics must run without failure before 
this diagnostic is run. See DIAG 3, ^TREREQUISITE 
DIAGNOSTICS. " 

This routine contains two tests that exercise a single drive. The 
serial and parallel drive interconnections are used to verify 
correct operation of the Test I/O and Read Forward commands. 
There is no data transfer when the Read Forward command is 
tested. 

Routine Start Address: 20 1 

Error Loop: If no error occurs, the routine loops as if "LOOP 
ROUTINE" is set. When an error is detected, the routine saves 
the error information and displays the error on the MD. After 
the error is displayed, the routine continues to loop on that error. 
However, if a different error occurs, that new error is displayed 
on the MD, and the routine will loop on the new error. 

Tests 

Test 1 

This test initializes the routine and checks for active level 3 
through level 6 interrupts. 

Test 2 

This test checks to ensure that the correct drive address has 
been entered. Once the address has been verified as correct, a 
Sense command is issued to test correct execution of the 
command. Finally, Serial Test I/O and Serial Read commands 
are issued to test drive repositioning and drive interrupt 
operations. 

Test Selection 

The following screen displays after routine number EEA2 has 
been entered to invoke the tape motion diagnostic routine. 



DIAG=(EEA2)-ENTER: 
DRIVE PATTERN 
(xx) ttii 



XX 

ttii 



Drive address 
Test data 



To run the tests: 

1 . Insert a scratch tape that is not file protected. 

2. Enter the drive address (valid parameters are 0-F, or 
00-OF). 

3. Use the ENTER key to move the cursor under PATTERN 
(ttii). 



4. Enter the pattern. Valid parameters are 0200, or 0000. 
Entering 0200 causes tests 1 and 2 to loop until you press 
the PF key. Entering 0000 causes tests 1 and 2 to run one 
time. 



Error Displays 



the 



When an error is detected by the diagnostic program, 
maintenance device displays error information on its 
keyboard/display. The first screen displays automatically. You 
can see the second and following screens by pressing the 
ENTER key on the keyboard/display. 

The format of the display's first line is the same for all detected 
errors. The remaining three lines contain additional information 
about the failure. 

External registers are defined in the DF (Data Fields) section of 
this maintenance information. 

FRUS 

See CARR-CU or CARR-DR, pages 1-1, 1-2, 1-3, and 1-4 for 
the names and locations of the FRUs. 

Error Analysis 

Analyze errors for routine EEA2 as follows: 



1. 



2. 



From the first error information screen record the key 

number, the drive address, and the serial and parallel 

commands. 

Read the error message on the first error information screen 

and perform any action indicated. 

Take the actual drive status (tttt) and the expected drive 

status (ssss) and convert them to binary. Example: 



8621 



1000 0110 0010 0001 



The bits are numbered 0-15, left to right. Compare the actual 
to expected drive status, and analyze bits that do not match. 

Bit This bit indicates that a serial command was issued 

since the last parallel command. This bit will only be 
on in the next status received by the control unit. If 
this is one of the error bits, see the FSI section for 
error code 9602. 

Bit 1 This bit indicates that the drive is repositioning after a 

previous serial or parallel command. Repositioning 
can be indicated over either the serial or the parallel 
interconnections, and should always indicate the 
real-time operation of the drive, so both indicators 
should always indicate the same condition. If this is 
one of the error bits, see the FSI section for error 
code 8804. 



Bit 2 



Bit 3 



Bit 4 



Bit 5 



Bite 



Bit 7 



Bits 



Bits 



Bit 10 



This bit indicates the drive just changed from not 
ready to ready. This is usually a normal condition. If 
this is one of the error bits, see the FSI section for 
error code 33E8. 

This bit indicates that the drive has moved a 
predetermined amount of tape and is notifying the 
control unit. This is usually a normal condition. This 
bit is not checked by routine EEA2. 

This bit indicates that the drive just completed a 
disconnected command. If this is one of the error 
bits, replace FRU085*. 



See EAD 1 , 
isolation. 



'Drive Interconnections" for failure 



This bit indicates that the drive just completed a 
connected command. If this is one of the error bits, 
replace FRU085*. 



See EAD 1 , 
isolation. 



'Drive Interconnections" for failure 



This bit indicates the drive set drive unit check and 
sense data is present in the drive. Normally, the 
sense data is valid and is displayed in a later error 
information screen. Analyze this bit last. 



See EAD 1, "Drive Interconnections' 
isolation. 



for failure 



This bit indicates that the tape installed in the drive 
has been manually unloaded using the Rewind/Unload 
switch. If this is one of the error bits, see the FSI 
section for error code 8202. 

This bit indicates that the drive address is one with an 
address in the range 8-F. If this is one of the error 
bits, see the FSI section for error code 86C0. 

This bit indicates that the drive has completed a tape 
volume mount and is ready. If the drive is not really 
ready, you must make it ready. If this is one of the 
error bits, see the FSI section for error code 33E8. 

This bit indicates that the drive has received patches 
from the control unit. Normally during this 
diagnostic, this bit is not active; however, if the 
functional microcode has previously sent patches and 
the drive has not been powered off or a reset has not 
been issued, this bit may be on. This bit is not 
checked. 



Routine EEA2 DiAG 500 

Bit 1 1 This bit indicates that the drive is positioned at the 
beginning of tape. See EAD 1, "Drive 
Interconnections" for failure isolation. 

Bit 1 2 This bit indicates that the drive tape volume is file 

protected. If this is one of the error bits, see the FSI 
section for error code CK07. 

Bit 1 3 This bit indicates that the drive is positioned at or 

following the logical end of tape. If this is one of the 
error bits, replace FRU085*. 

See EAD 1, "Drive Interconnections" for failure 
isolation. 

Bit 1 4 This bit indicates that the drive is positioned at the 
physical end of tape. If this is one of the error bits, 
replace FRU085*. 

See EAD 1, "Drive Interconnections" for failure 
isolation. 

Bit 1 5 Reserved 



* This FRU is EC sensitive. See CARR-DR ^. 
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Error Analysis (Continued'. 

Analyze the errors for routine EEA2 as follows: 

1 . Record alt information on the error screens. 

2. If ERA and ERB are not 0, record the contents (if the screen 
is displayed) of ERA and ERB. See the FSI section for error 
code E100 and the following FRU list: 

FRU Name 

1 1 7 Microprocessor card 

1 1 5 Maintenance adapter card 

114 Buffer control card 

1 1 8 Drive-adapter card 

1 2 1 Status store basic card 

1 1 9 Read clock and format card 

1 1 6 Write data card 

1 20 Buffer adapter card 

122 Status store communication card 

1 34 Control store card 

135 Control storage array card 

3. If PSR bit = 1 , record the contents (if the screen is 
displayed) of PSR, PER, XRA, MTI, and MDI. See EAD 1 for 
error code Fnnn and the following FRU list: 

FRU Name 

118 Drive-adapter card 

117 Microprocessor card 

1 1 5 Maintenance adapter card 
1 14 Buffer control card 

1 2 1 Status store basic card 

119 Read clock and format card 

1 1 6 Write data card 

1 20 Buffer adapter card 

1 22 Status store communication card 

4. If BCSE channel error groups 0-3 indicate any errors, record 
the contents of BCSE. See the FSI section for error code 
D5nn and the following FRU list: 

FRU Name 

1 1 4 Buffer control card 

1 20 Buffer adapter card 

1 1 2 Buffer storage card (See note 2) 

1 1 3 Buffer storage card (See note 2) 

1 33 Channel adapter card (channel A) 

1 36 Bus shoe card (channel A) 

152 Channel adapter card (channel B) 
233 Bus shoe card (channel C) 

195 Channel adapter card (channel C) 
235 Bus shoe card (channel C) 

1 96 Channel adapter card (channel D) 
237 Bus shoe card (channel D) 

1 1 9 Read clock and format card 

1 1 8 Drive-adapter card 
1 1 6 Write data card 
126 Power/POR card 

1 34 Control store card 

1 2 1 Status store basic card 

122 Status store communication card 
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5. If BDSE channel error groups 0-3 indicate any errors, record 
the contents of BDSE. See the FSI section for error code 
D6nn and the following FRU list: 

FRU Name 

1 14 Buffer control card 

120 Buffer adapter card 

1 12 Buffer storage card (See note 2) 

1 13 Buffer storage card (See note 2) 
1 1 1 Read ECC/CORR card 

1 1 9 Read clock and format card 
1 1 8 Drive-adapter card 

1 1 6 Write data card 

1 34 Control store card 

117 Microprosessor card 

6. If DSE bits 0, 1 , or 2 = 1 , record the contents of DCB, 
DCR, DSE, DIR, and DTR. See the FSI section for error 
code D4nn and the following FRU list: 

FRU Name 

1 1 8 Drive-adapter card 
1 1 6 Write data card 

1 34 Control store card 

085 Drive control card (See note 1) 

7. If any RER bits = 1, or if RSR bits 5, 6, 7 = 1, record the 
contents of RCR, RRC, RER, RSR, and RDC. See the FSI 
section for error code D8nn and the following FRU list: 

FRU Name 

064 Write power card 

062 Read preamplifier card (See note 1) 

085 Drive control card (See note 1) 

132 Read detect card 3 

1 3 1 Read detect card 2 

1 30 Read detect card 1 

123 Read skew buffer card 1 

1 24 Read skew buffer card 2 

125 Read skew buffer card 3 

1 1 9 Read clock and format card 
1 1 1 Read ECC/CORR card 

8. If WSE bits 4, 5. or 6 = 1 , record the contents of WCR and 
WSE. See the FSI section for error code D7nn and the 
following FRU list: 

FRU Name 

1 1 6 Write data card 

120 Buffer adapter card 
114 Buffer control card 

117 Microprocessor card 

118 Drive-adapter card 
139 Logic board A1 

9. Record the contents of drive sense. See the last display 
screen under Error Displays for this routine for an 
explanation of the drive sense bytes. 



Notes: 

1 . EC sensitive FRU, see CARR-DR 4. 

2. EC sensitive FRU, see CARR-CU 7. 
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ERROR DISPLAYS FOR ROUTINE EEA2 



nnnnnn 

KEY = xxxx,DR = xx 

CMD=SER-x,PARALL 



""Error messages 



it^J 



nnnnn 

xxxx 

Seque 

0000 

0002 

0003 

0005 

0006 
0008 



0009 



0010 



0011 



0012 



0013 



0014 

XX 
X 

yy 



Data is not Val id 

n Fai lure I D 

Sequence code for the error. 

nee codes are: 
Initialization and active interrupt test. 
Issue an initial sense to assure that 
drive is in a known state. 
Assure that there are no pending drive 
alerts for the drive being tested. 
The drive is at end of tape (EOT). A 
rewind is issued to the drive. 
Issue a serial read forward command. 
During Key 0006 the drive is not 
repositioning, which indicates that the 
drive is accelerating towards 95 percent 
velocity in preparation for setting 'gap 
in'. Repeatedly issue a serial Test I/O 
command until the drive sets reposition- 
ing. Repositioning occurs when the drive 
reaches the 'gap in' point. 
During Key 0006 the drive is not reposi- 
tioning. Key 0008 is completed with 
repositioning set. Assure that the drive 
does not set an alert. 

During Key 0006 the drive is not reposi- 
tioning. Key 0008 is completed with 
repositioning set. Key 0009 is completed 
successfully. The drive should set an 
alert, which indicates that it is back in 
read forward stoplock. 

During Key 0006 the drive is not reposi- 
tioning, which indicates that the drive 
is not at read forward stoplock but is 
moving towards read forward stoplock. 
The drive should set an alert when it 
reaches read forward stoplock. 
During Key 0006 the drive is not reposi- 
tioning. Key 0011 either received an 
alert or timed out. Invoke a serial Test 
I/O command and check for errors. 
During Key 0006 the drive is not reposi- 
tioning. Key 0011 either received an 
alert or timed out. Key 12 did not find 
any errors. Issue a serial Read Forward 
command, and if repositioning is not on, 
go to Key 0006. 

Key 10 has completed successfully. Perform 
parallel test I/O and check the drive status, 
Dr i ve address 

Last serial command issued 
Last parallel command issued 



ERROR MESSAGES: 

MAKE THE DRIVE READY = Load the drive with a write 

enabled tape. 
DR STS FILE PROT = The drive should be set to write 
enable (not file protect). 



DRSTS= 


tttt, 


EXP= 


= ssss 


ERA=ra 


, ERE 


{=rb 




PSR=rr 


,PER= 


=PP,^ 


KRA=aa 


MT 1 =mm 


,MDI = 


=md. 





tttt 

ssss 

ra 

rb 

rr 

PP 
aa 



md 



No error is stored 

Actual drive status 

Expected drive status 

Contents of error register A 

Contents of error register B 

Contents of the processor status register 

Contents of the processor error register 

Contents of the external register address 

reg i ster 

Contents of the maintenance tag in 

reg i ster 

Contents of the user's active register 



BCSE= 


abcc 


ie 




BDSE= 


fqh' 


j,DCB= 


cb 


DCR = 


dc. 


DSE = 


ds 


DIR = 


di 


DTR = 


dt 



fi 


No error 


a 


Buffer ch 




reg i ster 


b 


BCSE Chan 


c 


BCSE chan 


d 


BCSE Chan 


e 


BCSE Chan 


f 


Buffer de 




register 


q 


BDSE devi 


h 


BDSE devi 


i 


BDSE devi 


i 


BDSE devi 


cb 


Contents 


dc 


Contents 


ds 


Contents 


di 


Contents 


dt 


Contents 



i s set 

annel status and error 

bits 0-3 

nel error group 

ne 1 error group 1 

nel error group 2 

nel error group 3 

vice status and error 

bits 0-3 

ce error group 

ce error group 1 

ce error group 2 

ce error group 3 

of the device control bus register 

of the device control register 

of the device status/error register 

of the device interrupt register 

of the device tag register 



RCR = re. 


RRC = cr 


RER = re. 


RSR = rs 


RDC = rd. 




WCR = wc. 


WSE = ws 



No error is set 

re Contents of the read control register 

cr Contents of the read residual count register 

re Contents of the read error register 

rs Contents of the read status register 

rd Contents of the read diagnostic control 

register 

wc Contents of the write control register 

ws Contents of the write status/error register 



DRSNS 


> - 


S8=bO,S19=bl 


SI 8= 


b2 


, S2021= 


b4b5 






S2223= 


b6b7 


S30= 


21 


EC= 


2223 



The following sense data is described in the 
SENSE section (see formats 19 and 20). 



bO 


Conten 




( see s 


bl 


The CO 




( see s 


b2 


F lags 


b4b5 


The fi 




contal 




this e 




par i ty 




an FF 




when t 




comman 




1 dent 1 




20 and 


b6b7 


The la 




conta i 




this e 




par i ty 




an FF 




when t 




comman 




ident i 




22 and 


21 


Log ica 




addres 




See se 


2223 


The dr 




digits 



ts of 
ense 
intent 
ense 
mod i f 
r St e 
ns th 
r ror , 

er ro 
to i n 
he dr 
d. B 
f y I ng 

21). 
St er 
ns th 
r ror , 

er ro 
to i n 
he dr 
d. B 
f y i ng 

23). 

1 dri 

s (co 

:nse b 

i ve E 

of t 



the drive error recovery byte 
byte 8). 

s of the drive features byte 
byte 19). 

ier to b4b5 (see sense byte l8). 
rror the drive detected. B4 
e drive command associated with 

an EE to indicate a bus out 
r while loading a command, or 
dicate that the error occurred 
i ve was not performing a 
5 contains the drive error code 

this error (see sense bytes 

ror the drive detected. B6 

e drive command associated with 

an EE to indicate a bus out 
r while loading a command, or 
dicate that the error occurred 
i ve was not performing a 
7 contains the drive error code 

this error (see sense bytes 

ve address and physical drive 
ntents of the thumbwheel switches), 
yte 30. 

C level (contains the last four 
he drive ROS module EC level). 
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Basic Tape Motion Test - Routine EEA2 (Continued) 



Routine EEA2 (Continued) DIAG 504 



FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAY 




1. If the va 


lue of ERA or ERB is other than 00, see the FSI 




See the "Error Displays" 




FOLLOW STEPS 1 AND 2 BEFORE TAKING ANY OTHER ACTIONS: section f 


or error code ElOO. 




on DIAG 502. 




2. If PSR bit 0=1, see EAD 1 for error code Fnnn. 






TM2021 


LVL 3 INTRPT ACTIVE 


See 


•'Error Analysis" on DIAG 500. 


FRUn9 




Level 3 interrupt Is active following a reset. 


See 


the FSI section for error code 1103. 


FRU117 




TM2022 


LVL k INTRPT ACTIVE 


See 


"Error Analysis" on DIAG 500. 


FRU120 




Level k interrupt is active following a reset. 


See 


the FSI section for error code 110^. 


FRU117 




TM2023 


LVL 5 INTRPT ACTIVE 


See 


"Error Analysis" on DIAG 500. 


FRU120 




Level 5 interrupt is active following a reset. 


See 


the FSI section for error code 1105. 


FRU117 




TM2024 


During execution of a drive diagnose command, an error occurred. 


See 


"Error Analysis" on DIAG 500. 




TM2025 


DR ADDR NOT VALID 


See 


"Test Selection" on DIAG 500. 






The drive address is not valid. Valid addresses are through F. 


See 


EAD 1, "Drive Interconnections." 








Re-enter the drive address from the test selection option screen. 










TM2026 


SNS CMD TIMED OUT 


See 


"Error Analysis" on DIAG 500. 






Sense time out. A Sense command issued to the drive did not 












complete. 


See 


EAD 1, "Drive Interconnections." 






TM2027 


TIO CMD TIMED OUT 


See 


"Error Analysis" on DIAG 500. 






Test I/O time out. A Test I/O command issued to the drive did not 












complete. 


See 


EAD 1, "Drive Interconnections." 






TM2028 


SERIAL TIME OUT 8803 


See 


"Error Analysis" on DIAG 500. 


FRU085^ 




Serial time out. A serial command has been issued but the control 


See 


the FSI section for error code 8803. 


FRU118 






unit did not complete the operation. 


See 


EAD 1, "Drive Interconnections." 






TM2029 


DR REPO ERROR 880^ 


See 


"Error Analysis" on DIAG 500. 


FRU085^ 




While preparing to issue a serial command, repositioning response 


See 


the FSI section for error code 880^. 


FRU118 






was active. The error could be caused by the drive being tested. 


See 


EAD 1, "Drive Interconnections." 








or another drive, or by an invalid response from the control unit. 










TM202A 


DR ALERT ON 


See 


"Error Analysis" on DIAG 500. 


FRU085^ 




Drive alert error. A Sense command has just completed successfully. 












which should have reset any alert present. However, a drive alert 


1 . 


Perform a Rewind/Unload operation on the drive. 








was detected. 


2. 
3. 

See 


Press POR on the drive. 
Rerun routine EEA2. 

EAD 1, "Drive Interconnections." 






TM202B 


REW TO - NO ALERT 


See 


"Error Analysis" on DIAG 500. 


FRU085^ 




Rewind timed out. Ending alert was not received from the drive. 


See 


EAD 1, "Drive Interconnections." 







^ This FRU is EC sensitive. See CARR-DR k. 
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Basic Tape Motion I est - Koutine hbAz (Uontinued) 



Routine EEA2 (Continued) DiAG 506 



FAILURE ID 



DESCRIPTION 



ADDITIONAL ACTIONS 



FRUS 



ERROR DISPLAY 



TM202C 



TM202D 



TM202E 



TM202F 



TM2030 



TM2031 



TM2032 



TM2033 



TM203^ 



TM2035 



TM2036 



1. If the value of ERA or ERB is other than 00, see the FSI 
FOLLOW STEPS 1 AND 2 BEFORE TAKING ANY OTHER ACTIONS: section for error code ElOO. 

2. If PSR bit 0=1, see EAD 1 for error code Fnnn. 



REW ALEKT TOO SOON 
The followinq sequence occurred: 

1. A serial Read Forward command was issued with the drive at read 
forward stop lock . 

2. Repositioning was checked to ensure it was set, which indicates 
that the drive was going back to read stoplock. 

3. A drive alert was detected too soon. 



See "Error Analysis" on DIAG 500. 
See EAD 1, Drive Interconnections, 



INVALID PATTERN RECD 
An invalid pattern was entered. Valid patterns are 0200 and 0000. 



REW SELECT TIMED OUT 
Rewind command time out. A Rewind command issued to the drive did 
not complete. 



RDF DR S/B STOPPED 
Serial Read Forward command is issued. The drive should be at read 
stoplock and repositioning should be off. Repositioning is still on. 



SER RD, NO SEL, NOREPO 
The following sequence occurred: 

1. A serial Read Forward command was issued with the drive at read 
forward stoplock. 

2. Repositioning was not set after sufficient time for the drive 
to have reached 95 percent velocity. 



REW CMD NOT ACCEPTED 
The internal status for a Rewind command was not correct, which 
indicates that the drive did not accept the command. 



An external register error occurred during the operation. 



A control unit Check 1 error occurred. 



Either the BCSE or BDSE register contains an error. Buffer status 
is not checked for incorrect bits. 



Errors are set in the write, read, or drive error registers. 



The BCSE or BDSE registers did not contain the correct status. 



See "Test Selection" on DIAG 500, and enter 0000 to run 
the test once or 0200 to loop the test continuously. 



See "Error Analysis" on DIAG 500. 

See the FSI section for error codes 89nn and 8Fnn. 



See "Error Analysis" on DIAG 500. 



See "Error Analysis" on DIAG 500. 



See "Error Analysis" on DIAG 500. 



See "Error Analysis" on DIAG 500. 

See steps 1 and 2 at the top of this chart 



See "Error Analysis" on DIAG 500. 

See steps 1 and 2 at the top of this chart 



See "Error Analysis" on DIAG 500. 



See "Error Analysis" on DIAG 500. 



See "Error Analysis" on DIAG 500. 



FRU085' 



FRU085^ 
FRU199 
FRU2^8 
FRUl 18 
FRU1 16 
FRU13^ 



FRU085 



FRU085 



See the Error Displays 
on DIAG 502. 



This FRU is EC sensitive. See CARR-DR ^. 
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Basic Tape Motion Test - Routine EEA2 (Continued) 



Routine EEA2 (Continued) DIAG 508 



FAILURE ID 



DESCRIPTION 



ADDITIONAL ACTIONS 



FRUS 



ERROR DISPLAY 



TM2037 



TM2038 



TM203S 



TM203A 



TM203B 



TM203C 



TM203D 



TM203E 



TM203F 



1. If the value of ERA or ERB is other than 00, see the FSI 
FOLLOW STEPS 1 AND 2 BEFORE TAKING ANY OTHER ACTIONS: section for error code E100. 

2. If PSR bit 0=1, see EAD 1 for error code Fnnn. 



The WSE register did not contain the correct status. 



A drive Check 1 error occurred during the last I/O operation. 



The drive status is incorrect excluding drive unit check. 



The drive sense contains an error that is unrecoverable. 



NO ALERT READ 
A Serial Read command was issued to the drive and no alert 
occurred after repositioning. 



DIAGNOSE CMD TIMED OUT 
A diagnose command issued to the drive did not complete. 



After an error, as part of an error recovery routine, the control 
unit issued a Serial Reset A' command followed by a 'Set Diagnose', 
which causes a midtape load. During this recovery routine, an 
error occurred. 



After an error, as part of an error recovery routine, the control 
unit issued a Serial Reset A' command followed by a 'Set Diagnose', 
which causes a midtape load. When the routine had not completed 
after three minutes, a timeout occurred. 



The DLR external register and drive sense do not agree. 
Model (All and 822) or (A22 and Bll). 



See "Error Analysis" on DIAG 500. 

See the FSI section for error code D7nn. 



See "Error Analysis" on DIAG 500. 

See the DCB for nn bits and see the FSI section for error 
code 8Fnn. 



See "Error Analysis" on DIAG 500. 



See "Error Analysis" on DIAG 500. 



See "Error Analysis" on DIAG 500. 
See EAD 1, "Drive Interconnections." 



See "Error Analysis" on DIAG 500. 
See EAD 1, "Drive Interconnections, 



See "Error Analysis" on DIAG 500. 



See "Error Analysis" on DIAG 500. 



See CARR-CU 1189 for correct DLR external register switch 
sett i ng . 



FRU116 
FRU118 
FRU120 
FRUni* 
FRU139 



FRU085' 

FRU118 

FRU116 

FRU134 

FRU199 

FRU248 



FRUO85I 



FRunS 



See the "Error Displays" 
on DIAG 502. 



1 This FRU is EC sensitive. See CARR-DR k. 
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Basic Tape Motion Test-Routine EEA2 (Continued) 
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FAILURE ID 



TM20^0 



TM20^1 



TM20'42 



TM20^3 



TM20^^ 



DESCRIPTION 



A timeout error occurred 
during a TIO command to 
the dr i ve . 

A drive status error 
occurred while sending 
code to the dr i ve . 



The correct level of code 
patches is not found on 
the IML diskette. 

The correct level of code 
patches is not found on 
the IML diskette. 

Unable to read the IML 
diskette due to an error. 



ADDITIONAL ACTIONS 



3. 



This program has minimum diagnostic capability 
during the drive patching procedure. 

This error occurs when a cartridge loader is 
installed and a cartridge is present in the 
dr i ve to be tested. 

This error can be bypassed by loading the 
functional code into the control unit and 
setting the control unit on-line. Press unload 
switch of the drive to be tested, reload 
diagnostic EE5^ and run it. To avoid 
channel interference set all the channel 
enable/disable switches to disable. 



k. If this error persists, 
the product diskette. 



run "Start Repair 



1. Make sure the diskette in the diskette reader 
i s the correct leve 1 . 

2. This error occurs when a cartridge loader is 
installed and a cartridge is present in the 
dr i ve to be tested . 

3. This error can be bypassed by loading the 
functional code into the control unit and 
setting the control unit on-line. Press unload 
switch of the drive to be tested, reload 
diagnostic EE5^ and run it. To avoid 
channel interference set all the channel 
enable/disable switches to disable. 

Ensure that the control unit successfully 
loads code from the diskette. 

k. If this error persists, run "Start Repair" on 
the product diskette. 



FRUs 



ERROR DISPLAYS 



See the "Error Displays" 
on DIAG 502. 
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Write/Read Exerciser - Routine EEA3 

Prerequisite diagnostics must run without failure before 
this diagnostic is run. See DIAG 3, "PREREQUISITE 
DIAGNOSTICS." 

This routine verifies that the write, read backward, and read 
operations of the drive operate correctly. Routine EEA3 tests 
are performed at the beginning-of-tape (BOT). 

This test checks the drive's data flow and buffer with the 
following sequence of operations: 

1 . Checks for interrupts that are on all of the time. 

2. Ensures that a single drive address is entered. 

3. Sends a sense command to reset any unit checks or sense 
data. 

4. Sends a rewind command to start the test at BOT. 

5. Writes and reads 16 blocks of varying length data. 

Routine Start Address: 3010 

Error Loop: If no error occurs, the routine loops as if "LOOP 
ROUTINE" is set. When an error is detected, the routine saves 
the error information and displays the error on the MD. After 
the error is displayed, the routine continues to loop on that error. 
However, if a different error occurs, that new error is displayed 
on the MD, and the routine will loop on the new error. 

Test Selection 

The following screen displays after routine number EEA3 has 
been entered to start the tape motion diagnostic routine. 



Routine EEA3 DIAG 510 



Note: If the diagnostic is not permitted to complete 
normally, (for example, if the program function or enter 
key is used to stop the diagnostic) you must wait until 
the drive motion has stopped before restarting the 
diagnostic or an error will occur. 



FRUS 

See CARR-CU or CARR-DR, pages 1-1, 
the names and locations of the FRUs. 



1-2, 1-3, and 1-4 for 



DIAG=(EEA3)- 

DRIVE 

(xx) 



ENTER: 



Valid parameters: 

XX Drive address (0-F, or OO-OF). 

To run the tests: 

1 . Insert a write enabled scratch cartridge in the drive and 
make it ready. 

2. Enter the drive address. 

Error Displays 

When an error is detected by the diagnostic program, the 
maintenance device displays error information on its 
keyboard/display. The first screen displays automatically. You 
can see the second and following screens by pressing the 
ENTER key on the keyboard/display. 

The format of the display's first line is the same for all detected 
errors. The remaining three lines contain additional information 
about the failure. 

External registers are defined m the DF (Data Fields) section of 
this maintenance information. 



Error Analysis 

Analyze the errors for routine EEA3 as follows: 

1 . From the first error information screen record the key 
number, the drive address, and the drive status. 

2. Read the error message on the first error information screen 
and perform any action indicated. 

3. Take the actual drive status (tttt) and the expected drive 
status (ssss) and convert them to binary. Example: 



8621 



1000 01 10 0010 0001 



The bits are numbered 0-15, left to right. Compare the 

actual to expected drive status, and analyze bits that do not 

match. 

Bit This bit indicates that a Serial command was 

issued since the last parallel command. This bit 
will only be on in the next status received by the 
control unit. If this is one of the error bits, see 
FSI section for error code 9602. 

Bit 1 This bit indicates that the drive is repositioning 

after a previous Serial or Parallel command. 
Repositioning can be indicated over either the 
serial or the parallel interconnections and should 
always indicate the real-time operation of the 
drive, so both indicators should always indicate 
the same condition. If this is one of the error 
bits, see FSI section for error code 8804. 

Bit 2 This bit indicates the drive just changed from Not 

Ready to Ready. This is usually a normal 
condition. If this is one of the error bits, see FSI 
section for error code 33E8. 

Bit 3 This bit indicates that the drive has moved a 

predetermined amount of tape and is notifying 
the control unit. This is usually a normal 
condition. This bit is not checked by routine 
EEA3. 

Bit 4 This bit indicates that the drive just completed a 

Disconnected command. If this is one of the 
error bits, replace FRU085*. 

See EAD 1, "Drive Interconnections" for failure 
isolation. 
Bit 5 This bit indicates that the drive just completed a 

Connected command. If this is one of the error 
bits, replace FRU085*. 

See EAD 1, "Drive Interconnections" for failure 
isolation. 



Bit 6 



Bit 7 



Bit 8 



Bit 9 



Bit 10 



Bit 11 



Bit 1 2 



Bit 13 



Bit 14 



Bit 1 5 



This bit indicates the drive set drive unit check 
and sense data is present in the drive. Normally, 
the sense data is valid and is displayed in a later 
error information screen. Analyze this bit last. 

See EAD 1, "Drive Interconnections" for failure 

isolation. 

This bit indicates that the tape loaded in the drive 

has been manually unloaded using the 

Rewind/Unload switch. If this is one of the error 

bits, see FSI section for error code 8202. 

This bit indicates that the drive address is one 

with an address in the range of 8 F. If this is 

one of the error bits, see FSI section for error 

code 86C0. 

This bit indicates that the drive has completed a 

tape volume mount and is ready. If this is one of 

the error bits, see FSI section for error code 

33E8. 

This bit indicates that the drive has received 

patches from the control unit. Normally during 

this diagnostic, this bit is not active; however, if 

the functional microcode has previously sent 

patches and the drive has not been powered off 

or reset has not been issued, this bit may be on. 

This bit is not checked. 

This bit indicates the drive is positioned at the 

beginning of tape. See EAD 1, "Drive 

Interconnections" for failure isolation. 

This bit indicates that the drive tape volume is file 

protected. If this is one of the error bits, see FSI 

section for error code CK07. 

This bit indicates that the drive is positioned at or 

following the logical end of tape. If this is one of 

the error bits, replace FRU085*. 

See EAD 1, "Drive Interconnections" for failure 

isolation. 

This bit indicates that the drive is positioned at 

the physical end of tape, if this is one of the 

error bits, replace FRU085*. 



See EAD 1, 

isolation. 

Reserved 



"Drive Interconnections" for failure 
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error Mnaiysis \ooniinuea . 

Analyze the errors for routine EEA3 as follows: 

4. Record all information on the error screens. 

5. If ERA and ERB are not 0, record the contents (if the screen 
is displayed) of ERA and ERB. See the FSI section for error 
code E100 and the following FRU list: 

FRU Name 

117 Microprocessor card 

1 1 5 Maintenance adapter card 

114 Buffer control card 
1 1 8 Drive adapter card 

1 2 1 Status store basic card 

1 1 9 Read clock and format card 

116 Write data card 

120 Buffer adapter card 

1 22 Status store communication card 

1 34 Control store card 

135 Control storage array card 

6. If PSR bit =1 , record the contents (if the screen is 
displayed) of PSR, PER, XRA, MTI, and MDI. See EAD 1 for 
error code Fnnn and the following FRU list: 

FRU Name 

1 1 8 Drive adapter card 

117 Microprocessor card 

1 1 5 Maintenance adapter card 
114 Buffer control card 

1 2 1 Status store basic card 

119 Read clock and format card 

1 1 6 Write data card 

1 20 Buffer adapter ca/d 

1 22 Status store corhmunication card 

7. If BCSE channel error groups 0-3 indicate any errors, record 
the contents of BCSE. See the FSI section for error code 
D5nn and the following FRU list: 

FRU Name 

114 Buffer control card 

120 Buffer adapter card 

1 1 2 Buffer storage card (See note 2) 

113 Buffer storage card (See note 2) 

133 Channel adapter card (channel A) 

136 Bus shoe card (channel A) 

152 Channel adapter card (channel B) 

233 Bus shoe card (channel C) 

195 Channel adapter card (channel C) 
235 Bus shoe card (channel C) 

196 Channel adapter card (channel D) 
237 Bus shoe card (channel D) 

1 1 9 Read clock and format card 

118 Drive adapter card 
1 1 6 Write data card 

1 26 Power/POR card 

1 34 Control store card 

1 2 1 Status store basic card 

122 Status store communication card 



8. If BDSE channel error groups 0-3 indicate any errors, record 
the contents of BDSE. See the FSI section for error code 
D6nn and the following FRU list: 

FRU Name 

1 14 Buffer control card 

120 Buffer adapter card 

112 Buffer storage card (See note 2) 

113 Buffer storage card (See note 2) 
1 1 1 Read ECC/CORR card 

119 Read clock and format card 
118 Drive adapter card 
1 16 Write data card 
1 34 Control store card 
1 1 7 Microprosessor card 

9. If DSE bits 0, 1 , or 2 = 1 , record the contents of DCB, 
DCR, DSE, DIR, and DTR. See the FSI section for error 
code D4nn and the following FRU list: 

FRU Name 

118 Drive adapter card 

1 1 6 Wri^ data card 

1 34 Control store card 

085 Drive control card (See note 1) 

10. If any RER bits = 1 , or if RSR bits 5,6,7= 1 , record the 
contents of RCR, RRC, RER, RSR, and RDC. See the FSI 
section for error code D8nn and the following FRU list: 

FRU Name 

064 Write power card 

062 Read preamplifier card (See note 1 ) 

085 Drive control card (See note 1) 

132 Read detect card 3 

1 3 1 Read detect card 2 

1 30 Read detect card 1 

123 Read skew buffer card 1 

1 24 Read skew buffer card 2 

1 25 Read skew buffer card 3 

1 1 9 Read clock and format card 
1 1 1 Read ECC/CORR card 

1 1. If WSE bits 4, 5, or 6 = 1, record the contents of WCR and 
WSE. See the FSI section for error code D7nn and the 
following FRU list: 

FRU Name 

1 1 6 Write data card 
120 Buffer adapter card 
1 14 Buffer control card 

1 1 7 Microprocessor card 

1 1 8 Drive adapter card 
139 Logic board A1 

12. Record the contents of drive sense. See the last display 
screen under Error Displays for this routine for an 
explanation of the drive sense bytes. 
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Notes: 

1 . EC sensitive FRU, see CARR-DR 4. 

2. EC sensitive FRU, see CARR-CU 7. 



Error Counts 



The "BLKS CORR EEA3 EEA4" screen contains a count of the 
number of blocks written or read forward (fwd) or backward 
(bkd) upon which ECC correction was performed. It is normal 
for some error counts to occur. You must use the following 
information, and any past experience with this machine type, to 
determine if the error count is normal, or if a problem exists. 

Total blocks written are hex '20B' 
Total blocks read fwd are hex '200' 
Total blocks read bkd are hex '200' 

"Correctable errors" are errors that are corrected while 
processing data between the control unit and the drive. No error 
recovery actions are required. These errors are sometimes called 
ECC errors. 

A correctable 'write" error would be a single track in either or 
both of the two groups (fwd and bkd). The error is detected in 
the control unit detection logic as the data from the read head is 
processed during the writing process. The data itself is not 
actually corrected because it is not used except for the 
read-back check. 

A correctable "read" error would be a single or double track 
error in either or both of the two groups (fwd and bkd). The 
data is corrected as it is processed through the detection and 
deskewing logic. CRC checking is performed on the corrected 
data. 

Because this diagnostic does not retry errors, it is possible for a 
worn or bad place on the media to cause write or readback 
check errors. If this is the cause of an error, do one or more of 
the following: 

• Use another drive (same cartridge) 

• Use another cartridge (same drive) 

• Run diagnostic routine EEA4 to see if the error occurs at the 
opposite end of the tape. 

• If available, use another control unit. 
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ERROR DISPLAYS FOR ROUTINE EEA3 



nnnnnn 






KEY = kk 


DR 


= XX 


DRSTS=tttt.EXP 


=ssss 


""*Error 


messa 


ges-"" 



Data i s not val id 
nnnnnn Fai lure I D 
kk Key that error occurred in. 
Key codes are: 

00 Set up write buffer 

01 Ensure that a single drive address is 
entered 

02 The microcode performs the following: 

1 . Generates a sense command to the 
drive to clear any units checks or 
sense data. 

2. Generates a sense command to the 
drive to check for any errors. 

3. Generates a parallel test I/O 
command. 

03 Send command to drive to set display 
language. 

Ok Sends a rewind command to the drive to 

start the test at beginning-of-tape (BOT). 

05 The microcode sets up the control tables. 

06 Executes the following block sequence 
queues (BSQ): 

BSQ Number Description 

01 Write a density and a tapemark 

02 Write an erase gap 

03 Write a tapemark 
Ok Write an erase gap 

05 Write a density mark and a 
one-byte block 

07 In a one drive selection, 

write an erase gap, tapemark, 
one-byte block, a 53~byte block, 
tapemark and a l40-byte block. 

OD-IC Write 16 blocks, varying In 

length from one-byte to 65536 
bytes, then stop and repeat 
writing the same 16 blocks fif- 
teen more times for a total of 
256 blocks. All data blocks are 
written with ripple data, hex 
00-FF. The blocks sizes are: 



Block ID 


Byte Size 


0000 0001 


1 


0000 0002 


53 


0000 0003 


Sk 


0000 0004 


]kO 


0000 0005 


2102 


0000 0006 


16384 


0000 0007 


2803 


0000 0008 


3504 


0000 0009 


4205 



Block ID 


Byte Size 


0000 


OOOA 


49O6 


0000 


OOOB 


32768 


0000 


000c 


5607 


0000 


OOOD 


7009 


0000 


OOOE 


7710 


0000 


OOOF 


9813 


0000 


0010 


65536 


0000 


EEEE 


Tapemark 


0000 


AAAA 


Erasegap 



11 
tttt 
ssss 



During the write operation, the drive buffer, 
and the write and read data flow are checked 
to ensure that no errors are detected. 
20-4F Write one block, then read backward for two 
blocks and then read forward two blocks, and 
repeat for 255 times, using the same block 
size sequence shown above. 

Sends rewind command to drive. 

Actual drive status. 

Expected drive status. 



ERROR MESSAGES: 

MAKE THE DRIVE READY = Load the drive with a write 

enabled tape. 
DR STS FILE PROT = The drive should be set to write enable. 



This screen is 
d i sp layed on ly if 
a check 1 or an XR 
error occurs. 



No errors are set 

aa Contents of the external register 

md Contents of the maintenance data in register 

mm Contents of the maintenance tag in register 

pp Contents of the processor error register 

ra Contents of error register A 

rb Contents of error register B 

XX Contents of the processor status register 



ERA=ra 


ERB=rb 


PSR=xx, 


PER=pp 


MTI=mm 


MDI=md 


XRA=aa 





SCMD = 


XXX 


PCMD=yyy 


BSQ= 


qq 


DTR=dr 


WRITE 


ID= 


=wwwwwwww 


R/RBC 


ID = 


=rrrrrrrr 



" Data i s not va 1 i d 
dr Contents of the device tag register 
qq For BSQ number, see the Key Code 06 

(BS(i descriptions) under the first error 

display on this page. 
rrrrrrrr Block ID of the block currently being read or 

read back checked, 
wwwwwwww Block ID of the block currently being written, 
XXX Last serial command 
yyy Last parallel command sent 



BLKS CORR EEA3 


EEA4 


WRITE = bb 


ee 


READ FWD= cc 


ff 


READ BKD= dd 


gg 



Data i s not va 1 id 

bb Write ECC errors counted during the EEA3 test 

cc Read forward ECC errors counted during the EEA3 test 

dd Read backward ECC errors counted during the EEA3 test 

ee Write ECC errors counted during the EFA4 test 

ff Read forward ECC errors counted during the EEA4 test 

gg Read backward ECC errors counted during the EEA4 test 



BCSE= abcde 


DSE= ds 


BDSE= fghij 


RCR= re 


WCR = wc 


RSR= rs 


WSE = ws 


RER= re 



No errors are set 

a Buffer channel status and error register bits O-3 

b BCSE channel error group 

c BCSE channel error group 1 

d BCSE channel error group 2 

e BCSE channel error group 3 

f Buffer device status and error register bits O-3 

g BDSE device error group 

h BDSE device error group 1 

i BDSE device error group 2 

j BDSE device error group 3 

ds Contents of the device status error register 

re Contents of the read control register 

re Contents of the read error register 

rs Contents of the read status register 

wc Contents of the write control register 

ws Contents of the write status error register 



DRSNS- S8=bO,S19=bl 

S18= b2, S2021= b4b5 

S2223= b6b7 

S30= 21, EC= 2223 



The f 
SENSE 
bO 

bl 

b2 
b4b5 



b6b7 



21 



2223 



ol lowing sense data is de 
section (see formats 19 
Contents of the drive er 
(see sense byte 8) . 
The contents of the driv 
( see sense byte I9) • 
Flags modifier to b4b5 ( 
The first error the driv 
the drive command associ 
EE indicates a bus out p 
loading a command, or an 
error occurred when the 
a command. B5 contains 
Identifying this error ( 
The last error the drive 
drive command associated 
Indicates a bus out pari 
loading a command, or an 
error occurred when the 
a command. B7 contains 
Identifying this error ( 
Logical drive address an 
(contents of the thumbwh 
byte 30. 

The drive EC level (cont 
of the drive ROS module 



scribed In the 

and 20). 

ror recovery byte 

e features byte 

see sense byte I8) . 
e detected. B4 contains 
ated with this error; an 
arlty error occurred while 

FF indicates that the 
drive was not performing 
the drive error code 
see sense bytes 20 and 21). 

detected. B6 contains the 

with this error; an EE 
ty error occurred while 

FF indicates that the 
drive was not performing 
the drive error code 
see sense bytes 22 and 23). 
d physical drive address 
eel switches). See sense 



ains the last four digits 
EC level). 
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FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 




1. 
FOLLOW STEPS 1 AND 2 BEFORE TAKING ANY OTHER ACTIONS: 

2. 


— 1 

If the value of ERA or ERB is other than 00, see the FSI 

section for error code ElOO. 

If PSR bit = 1, see EAD 1 for error code Fnnn. 




See the "Error Displays" 
on DIAG 512. 


TM3021 


LVL INTRPT ACTIVE 
Level interrupt was active following a reset. 


See "Error Analysis" on DIAG 510. 

See the FSI section for error code 1100. 


FRU119 
FRU117 


TM3022 


LVL 3 INTRPT ACTIVE 
Level 3 interrupt was active following a reset. 


See "Error Analysis" on DIAG 510. 

See the FSI section for error code 1103. 


FRU120 
FRU117 


TM3023 


LVL k INTRPT ACTIVE 
Level k interrupt was active following a reset. 


See "Error Analysis" on DIAG 510. 

See the FSI section for error code 110^. 


FRU120 
FRU117 


TM3024 


LVL 5 INTRPT ACTIVE 
Level 5 interrupt was active following a reset. 


See "Error Analysis" on DIAG 510. 

See the FSI section for error code 1105. 


FRU120 
FRU117 


TM3025 


DR ADDR NOT VALID 
The drive address is not valid. Valid addresses are through F. 




Enter the drive address from the test selection option 
screen, again. 










See "Test Selection" on DIAG 510. 






TM3026 


UNIT CK ON SNS CMD 
Unit Check (UC) was on in the initial status from the Sense commar 
A UC is acceptable only in the first Sense command, but was still 


d. 
on 


See "Error Analysis" on DIAG 510. 


FRU120 
FRU117 




in the second Sense command. 










TM3027 


SNS CMD TIMED OUT 
A Sense command timed out. A Sense command issued to the drive 
did not complete. 


See "Error Analysis" on DIAG 510. 




TM3028 


TIO CMD TIMED OUT 
A Test I/O command timed out. A Test I/O command issued to the 
drive did not complete, and timed out after approximately 33 
milliseconds on the device data bus. 


See "Error Analysis" on DIAG 510. 




TM3029 


SERIAL TIME OUT 8803 
A Serial command timed out. A serial command has been issued but 
the control unit did not complete the operation on the device data 
bus. 


See "Error Analysis" on DIAG 510. 

See the FSI section for error code 8803 . 


FRU085^ 
FRU118 


TM302A 


DR REPO ERROR 8804 
While preparing to issue a serial command, repositioning response 
was active. This error could be caused by the drive being tested, 
by another drive, or by an invalid response from the control unit 
on the device data bus. 


See "Error Analysis" on DIAG 510. 

See the FSI section for error code 880A. 


FRU085^ 
FRUllB 


TM302B 


REW TO - NO ALERT 
A Rewind command timed out. Ending alert was not received from 
the drive. 


See "Error Analysis" on DIAG 510. 


FRU085^ 



This FRU is EC sensitive. See CARR-DR 4. 
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FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 




1. If the value of ERA or ERB is other than 00, see the FSI 
FOLLOW STEPS 1 AND 2 BEFORE TAKING ANY OTHER ACTIONS: section for error code ElOO. 

2. If PSR bit 0=1, see EAD 1 for error code Fnnn. 




See the "Error Displays" 
on DIAG 512. 


TM302C 


REW SELECT TIMED OUT 
A Rewind command timed out. A Rewind command issued to the drive 
did not complete. 


See "Error Analysis" on DIAG 510. 

See the FSI section for error codes 89nn and 8Fnn. 


FRU085^ 

FRUllB 

FRU116 

FRU13^ 

FRU199 

FRU248 


TM302D 


REW CMD NOT ACCEPTED 
The initial status for a Rewind command issued to the drive was not 
correct, which indicates that the drive did not accept the command. 


See "Error Analysis" on DIAG 510. 




TM302E 


An external register error occurred during the operation. 


See "Error Analysis" on DIAG 510. 

See steps 1 and 2 at the top of this chart. 




TM302F 


A control unit check 1 error occurred. 


See "Error Analysis" on DIAG 510. 

See steps 1 and 2 at the top of this chart. 




TM3030 


Either the BCSE or BDSE register contains an error. Buffer status 
is not checked for incorrect bits. 


See "Error Analysis" on DIAG 510. 




TM3031 


Errors are set in the write, read, or drive error registers. 


See "Error Analysis" on DIAG 510. 




TM3032 


The BCSE or BDSE registers did not contain the correct status. 


See "Error Analysis" on DIAG 510. 




TM3033 


The WSE register did not contain the correct status. 


See "Error Analysis" on DIAG 510. 

See the FSI section for error code D7nn. 


FRU116 
FRUllB 
FRU120 
FRU114 
FRU139 


TM3034 


A drive Check 1 error occurred during the last I/O operation. 


See "Error Analysis" on DIAG 510. 

See the DCB for nn bits and see the FSI section for error 
code 8Fnn. 


FRU085^ 

FRUllB 

FRU116 

FRU13^ 

FRU199 

FRU248 


TM3035 


The drive status is incorrect. 


See "Error Analysis" on DIAG 510. 




TM3036 


The drive sense contains an error that is unrecoverable. 


See "Error Analysis" on DIAG 510. 




TM3037 


NO ALERT 
A serial command was issued to the drive, and no alert occurred 
after repositioning. 


See "Error Analysis" on DIAG 510. 


FRU085^ 


TM3038 


This is a microcode program error. 


Call your next level of support. 




TM3039 


This is a microcode program error. 


Call your next level of support. 





^ This FRU is EC sensitive. See CARR-DR k. 
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FAILURE ID 



DESCRIPTION 



ADDITIONAL ACTIONS 



FRUS 



ERROR DISPLAYS 



TM303A 



TM303B 



TM303C 



TM303D 



TM303E 



TM303F 



TM3040 



TM30^1 



TM3042 



TM3043 



TM304^ 



1. If the value of ERA or ERB is other than 00, see the FSI 
FOLLOW STEPS 1 AND 2 BEFORE TAKING ANY OTHER ACTIONS: section for error code E100. 

2. If PSR bit 0=1, see EAD 1 for error code Fnnn. 



This is a microcode program error. 



This is a microcode program error. 



An error occurred while writing the buffer to initialized the 
channel buffer storage. 



A buffer error occurred while writing the write operation data into 
the buffer. The BCSE register value should be X'20'. 



A buffer error was detected while writing this record. 



'Device xfer complete' (BDSE register) did not set. 



A write data flow error was detected while writing this record. 
Error bits were on in the WSE register, or 'end write' did not set 
in the maximum allowable time. 



A write sequence error occurred. 
This is a microcode program error. 



A write sequence error occurred. 
This is a microcode program error. 



A time out occurred waiting for the 'status in' response to 
'gap out' on the device data bus. 



A drive check 1 occurred. 



Call your next level of support. 



Call your next level of support. 



See "Error Analysis" on DIAG 510. 

See the FSI section for error code Al4l 



See "Error Analysis" on DIAG 510. 



See "Error Analysis" on DIAG 510. 

See the FSI section for error code 70E4. 



See "Error Analysis" on DIAG 510. 

See the FSI section for error code 70E6. 



See "Error Analysis" on DIAG 510. 

See the FSI section for error code 70E5. 



Call your next level of support. 



Call your next level of support. 



See "Error Analysis" on DIAG 510. 

See the FSI section for error code 70E3. 



See "Error Analysis" on DIAG 510. 

See the FSI section for error code 89nn. 



FRU120 
FRU114 



FRU114 
FRU120 
FRUn22 

FRU113^ 

FRUlll 

FRU116 



FRU085^ 

FRUO62I 

FRU064 

FRU116 

FRUII8 

FRU114 

FRU120 



FRU085^ 
FRUII8 



FRU085^ 

FRUI99 

FRU248 

FRUII8 

FRU116 

FRU13^ 



See the "Error Displays" 
on DIAG 512. 



^ This FRU is EC sensitive. See CARR-DR h, 

2 This FRU is EC sensitive. FRUn2 may not be present. See CARR-CU 7. 
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FAILURE ID 



DESCRIPTION 



ADDITIONAL ACTIONS 



FRUS 



ERROR DISPLAYS 



Jh3Qk5 



TM3046 



TM3047 



TM3048 



TM30i*9 



TM304A 



FOLLOW STEPS 1 AND 2 BEFORE TAKING ANY OTHER ACTIONS: 



1. If the value of ERA or ERB Is other than 00, see the FSI 
section for error code E100. 

2. If PSR bit 0=1, see EAD 1 for error code Fnnn. 



A time out occurred waiting for the device data bus 'status in' line 
to come active. 



The hardware detected a device adapter error. 



Drive sense data contains an error, and while ending the tag 
sequence to the drive, device data bus 'status in* did not drop. 



A pattern sequence table error occurred during the read back check. 
The read data flow detected an IBG that was not expected. 



This is a microcode program error. 



IBG was not detected after 'gap in' on the device data bus. 



See "Error Analysis" on DIAG 510. 

See the FSI section for error code 8C03. 



See "Error Analysis" on DIAG 510. 

See the FSI section for error code 8Bnn. 



See "Error Analysis" on DIAG 510. 

See the FSI section for error code 8C07. 



See "Error Analysis" on DIAG 510. 

See the FSI section for error code 7061 



Call your next level of support. 



See "Error Analysis" on DIAG 510. 

See the FSI section for error code 7093- 



FRU085^ 
FRUn8 
FRUn6 
FRU13^ 



FRU085^ 
FRU118 
FRU116 
FRU134 



FRU085' 
FRU118 
FRU116 
FRU13^ 



FRU062^ 

FRU064 

FRU116 

FRU118 

FRU130 

FRU131 

FRU132 

FRU123 

FRU124 

FRU125 

FRU119 

FRU1122 

FRUn3^ 



FRU064 

FRU062^ 

FRU085^ 

FRU130 

FRUn6 

FRU216 

FRU059 

FRU117 

FRU131 

FRU132 

FRU118 

FRU119 

FRU063^ 

FRU058 

FRU013 



See the "Error Displays" 
on DIAG 512. 



^ This FRU is EC sensitive. See CARR-DR A. 

2 This FRU is EC sensitive. FRU112 may not be present. See CARR-CU 7. 



3480 Ml 



EC336395 



® Copyright IBM Corp. 1984. 1985 



Routine EEA3 (Continued) DIAG 520 



) 



J 



> 



J 



} 



I- 



c 



c 



c 



c 



^j^ 



VVIIiWfllWUM »-/tW|0|<9WI ~ liWMilll^ ft»l»riw |V^V#lltlllMWM/ 



^ This FRU is EC sensitive. See CARR-DR k. 

2 This FRU is EC sensitive. FRUI12 may not be present. See CARR-CU 7. 
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FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 




1 . 


If the value of ERA or ERB is other than 00, see the FSI 




See the "Error Disp 


ays" 




FOLLOW STEPS 1 AND 2 BEFORE TAKING ANY OTHER ACTIONS: 


section for error code ElOO. 




on DIAG 512. 






2. 


If PSR bit 0=1, see EAD 1 for error code Fnnn. 








TM30AB 


A device buffer overrun occurred once while writing the same record. 


See "Error Analysis" on DIAG 510. 


FRUIlB 










FRU120 












See the FSI section for error code 718). 


FRU117 






TM30AC 


256 ERGs were read without detecting a Block or TM. 




See "Error Analysis" on DIAG 510. 


FRU0621 










FRU06^ 












See the FSI section for error code 7702. 


FRUn6 
FRU118 
FRU130 
FRU131 
FRU132 
FRU123 
FRU12i4 
FRU125 
FRU119 
FRU1122 

FRUII32 






TM30AD 


A read error occurred on the last record. 




See "Error Analysis" on DIAG 510. 


FRUO62I 










FRU06^ 












See the FSI section for error code 76nn. 


FRUl 16 
FRUn8 
FRUI30 
FRUI3I 
FRUI32 
FRUI23 
FRU]2^ 
FRUI25 
FRUII9 
FRU120 
FRUni4 
FRUni 






TM30i4E 


A timeout occurred waiting for the device data bus 'status in' 




See "Error Analysis" on DIAG 510. 


FRUO85I 




response to device data bus 'gap out*. 






FRUn8 






TM30^F 


During a read back check, a level 3 interrupt occurred that was 




See "Error Analysis" on DIAG 510. 


FRU06^ 




caused by 'end sync'. 




See the FSI section for error code 7503- 


FRUO62I 

FRU085^ 

FRUI30 

FRU116 

FRU216 

FRUO59 

FRU117 

FRUI3I 

FRUI32 

FRUl 18 

FRUII9 

FRU063^ 

FRUO58 

FRUOI3 
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FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 




1. 


If the value of ERA or ERB is other than 00, see the FSI 




See the "Error Disp 


ays" 




FOLLOW STEPS 1 AND 2 BEFORE TAKING ANY OTHER ACTIONS: 


section for error code ElOO. 




on DIAG 512. 






2. 


If PSR bit 0=1, see EAD 1 for error code Fnnn. 








TM3050 


A read back check error occurred on the last record. 




See "Error Analysis" on DIAG 510. 


FRU06^ 










FRU0621 












See the FSI section for error code 7^nn. 


FRU116 
FRUllB 
FRU130 
FRU131 
FRU132 
FRUt23 
FRU12^ 
FRU125 
FRU119 
FRUl 11 
FRU114 
FRU120 
FRU26i4 
FRU265 






TM3051 


The value of bits and 1 of the RRC register do not match the 




See "Error Analysis" on DIAG 510. 


FRU06^ 




value of bits 6 and 7 (word 1 ) of the LDT table. 




See the FSI section for error code 7501. 


FRU0621 

FRU085^ 

FRU130 

FRU116 

FRU216 

FRU059 

FRU117 

FRU131 

FRU132 

FRUllB 

FRU119 

FRUO63I 

FRUO5B 

FRUOI3 






TM3052 


A timeout occurred while waiting for device data bus 'status in' 
in response to device data bus gap out'. 




See "Error Analysis" on DIAG 510. 


FRU085^ 








FRUllB 












See the FSI section, error code 7502. 








TM3053 


Device data bus 'gap out' did not occur for the last block of data 


See "Error Analysis" on DIAG 510. 


FRUO85I 




read. 




See the FSI section, error code 7502. 


FRUllB 






TM305^ 


After a Read ID operation, an error was indicated in the BDSE 




See "Error Analysis" on DIAG 510. 


FRUlli* 




register. 




See the FSI section, error code 70C 1 . 


FRU120 

FRU1122 

FRUII32 

FRUlll 

FRU116 







1 This FRU is EC sensitive. See CARR-DR k. 

2 This FRU is EC sensitive. FRUl 12 may not be present. See CARR-CU 7. 
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FAILURE ID 



DESCRIPTION 



ADDITIONAL ACTIONS 



FRUS 



ERROR DISPLAYS 



TM3055 



TM3056 



TM3057 



TM3058 



TM3059 



1. If the value of ERA or ERB is other than 00, see the FSI 
FOLLOW STEPS 1 AND 2 BEFORE TAKING ANY OTHER ACTIONS: section for error code ElOO. 

2. If PSR bit 0=1, see EAD 1 for error code Fnnn. 



A block ID format error occurred. Bits and 8-11 of the four-byte 
block ID are always zero. The block just read from the tape 
contains a block ID with at least one of these bits on. 



A block ID error occurred on a Read Forward operation. The block 
just read from the tape does not have the expected block ID 
sequence number. 



A block ID error occurred on a Read Backward operation. The block 
just read from the tape does not have the expected block ID 
sequence number. 



The expected buffer CRC data did not compare to the actual data read 
from the buffer. This could be the wrong block read. 

No hardware errors were detected. 



The expected buffer CRC data did not compare to the actual data read 
from the buffer. This could be the wrong block read. 

No hardware errors were detected. 



See "Error Analysis" on DIAG 510. 

See the FSI section for error code lOZk. 



See "Error Analysis" on DIAG 510. 

See the FSI section for error code 70C2. 



See "Error Analysis" on DIAG 510. 

See the FSI section for error code 70C3. 



See "Error Analysis" on DIAG 510. 



See "Error Analysis" on DIAG 510. 



FRUO62I 

FRU06^ 

FRUII6 

FRUII8 

FRUI30 

FRUI3I 

FRUI32 

FRUI23 

FRU124 

FRUI25 

FRUII9 

FRU1122 

FRU113^ 



FRUO62I 

FRU064 

FRU116 

FRUII8 

FRUI30 

FRUI3I 

FRUI32 

FRUI23 

FRU12i» 

FRUI25 

FRUII9 

FRU1122 

FRU113^ 



FRUO62I 

FRU064 

FRU116 

FRUII8 

FRUI30 

FRUI3I 

FRUI32 

FRUI23 

FRU124 

FRUI25 

FRU1 19 

FRU1122 

FRUII32 



See the "Error Displays" 
on DIAG 512. 



^ This FRU is EC sensitive. See CARR-DR k. 

2 This FRU is EC sensitive. FRU112 may not be present. See CARR-CU 7. 
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Write /Read Exerciser - Routine EEA3 (Continued) 



Routine EEA3 (Continued) DIAG 528 



FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 




1. If the value of ERA or ERB is other than 00, see the FSI 




See the "Error Disp 


ays" 




FOLLOW STEPS 1 AND 2 BEFORE TAKING ANY OTHER ACTIONS: section for error code ElOO. 




on DIAG 512. 






2. If PSR bit 0=1, see EAD 1 for error code Fnnn. 








TM305A 


A level interrupt occurred that was caused by an external 


See "Error Analysis'* on DIAG 510. 






register error. 


See steps 1 and 2 at the top of this chart. 
See the FSI section for error code 706l. 








TM305B 


A level interrupt occurred that was not caused by an external 


See "Error Analysis" on DIAG 510. 


FRU119 




register error or 'collision detect'. 


See the FSI section for error code 1100. 


FRU117 






TM305C 


A level interrupt occurred that was caused by 'collision detect*. 


See "Error Analysis" on DIAG 510. 


FRU117 






FRUs are to be changed in both control units. 


FRU121 










See the FSI section for error code 1100. 


FRU122 
FRU13^ 






TM305D 


A time out occurred waiting for 'beg sync' during a read back check 


See "Error Analysis" on DIAG 510. 


FRU0621 




operation. 


See the FSI section for error code 7071. 


FRU064 
FRU116 
FRU118 
FRU130 
FRU131 
FRU132 
FRU123 
FRU124 
FRU125 
FRU119 
FRU1122 

FRUII32 






TM305E 


A write data flow error was detected while writing this record. 


See "Error Analysis" on DIAG 510. 


FRUO85I 




FRU bits were on in WSE register, or 'end write' did not set in the 




FRU0621 








maximum allowable time (50 microseconds). 


See the FSI section for error code 7076. 


FRU06^ 
FRU116 
FRUII8 
FRU114 
FRU120 






TM305F 


The BDSE register detected an buffer error while writing this record. 


See "Error Analysis" on DIAG 510. 


FRUIlii 








FRU120 










See the FSI section for error code 7077. 


FRU1122 
FRUII32 
FRU111 
FRU116 






TM3060 


'Device xfer complete' (BDSE register) was not on, at the end of 


See "Error Analysis" on DIAG 510. 


FRU120 




a Buffer to WDF Transfer operation. 


See the FSI section for error code 7078. 


FRU114 







1 This FRU is EC sensitive. See CARR-DR 4. 

2 This FRU is EC sensitive. FRU112 may not be present. See CARR-CU 7. 
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J 



% I 



c 



c 



c 
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^ This FRU is EC sensitive. See CARR-DR k, 

2 This FRU is EC sensitive. FRUl 12 may not be present. See CARR-CU 7. 
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o 

DIAG 530 



FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 




1. If the value of ERA or ERB is other than 00, see the FSI 




See the "Error Disp 


ays" 




FOLLOW STEPS 1 AND 2 BEFORE TAKING ANY OTHER ACTIONS: section for error code ElOO. 




on DIAG 512. 






2. If PSR bit 0=1, see EAD 1 for error code Fnnn. 








TM3061 


A pattern sequence table error occurred during a read back check 


See "Error Analysis" on DIAG 510. 


FRUO62I 




operat ion . 


See the FSI section for error code 707^. 


FRU06^ 
FRUII6 
FRUII8 
FRUI30 
FRUI3I 
FRUI32 
FRUI23 
FRU124 
FRUI25 
FRUII9 
FRU1122 

FRUII32 






TM3062 


'Gap in' and 'generate gap out' (RSR register) were on, causing a 


See "Error Analysis" on DIAG 510. 


FRUII8 




level 3 interrupt to occur. 


See the FSI section for error code 708l. 


FRUl 19 
FRU176 
FRU116 






TM3063 


A device buffer overrun condition occurred once while writing the 


See "Error Analysis" on DIAG 510. 


FRU114 




same record. 


See the FSI section for error code 708l. 


FRU120 
FRU117 






TM3064 


A device buffer overrun condition occurred while reading a record 


See "Error Analysis" on DIAG 510. 


FRU114 




operat ion. 


See the FSI section for error code 7173- 


FRU120 






TM3065 


'Density separator' was not detected before kS sets of samples 


See "Error Analysis" on DIAG 510. 


FRUO62I 




were taken. 


See the FSI section for error code 7l6l. 


FRU064 
FRUn6 
FRUII8 
FRUI30 
FRUI3I 
FRUI32 
FRUI23 
FRU12^ 
FRUI25 
FRUII9 
FRU1122 

FRUII32 






TM3066 


A pattern sequence table error occurred during a read back check 


See "Error Analysis" on DIAG 510. 


FRUO62I 




operation. The read data flow detected a tapemark (TM) that was 




FRU06^ 








not expected. 


See the FSI section for error code 704l. 


FRU116 
FRUII8 
FRUI30 
FRUI3I 
FRUI32 
FRUI23 
FRU124 
FRUI25 
FRUII9 
FRU1122 

FRUII32 
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Routine EEA3 (Continued) DIAG 532 



FAILURE ID 



DESCRIPTION 



ADDITIONAL ACTIONS 



FRUS« 



ERROR DISPLAYS 



TM3067 



TM3068 



TM3069 



TM306A 



TM306B 



1. If the value of ERA or ERB is other than 00, see the FSI 
FOLLOW STEPS 1 AND 2 BEFORE TAKING ANY OTHER ACTIONS: section for error code E100. 

2. If PSR bit 0=1, see EAD 1 for error code Fnnn. 



A tapemark (TM) was read during read back check that did not meet 
the minimum length specifications. 



The write control register (WCR) did not set at the correct time. 



This is a microcode program error. 



The read back check started incorrectly. It came up when reading 
the IBG, and did not find the block before the first IBG. 



The read back check started incorrectly and timed out waiting for 
the IBG preceding the first block written. 



See "Error Analysis" on DIAG 510. 

See the FSI section for error code 70^2. 



See "Error Analysis" on DIAG 510. 

See the FSI section for error code 7192. 



Call your next level of support. 



See "Error Analysis" on DIAG 510. 

See the FSI section for error code 7051. 

See the FSI section for error code DOnn. 

See the FSI section for error code D8nn. 



See "Error Analysis" on DIAG 510. 

See the FSI section for error code 7052. 



FRU062^ 

FRU06^ 

FRU116 

FRU118 

FRU130 

FRU131 

FRU132 

FRU123 

FRU124 

FRU125 

FRU119 

FRU1122 

FRUn32 



FRU06i4 
FRU116 
FRU063^ 
FRUnS 



FRU062' 

FRU06i4 

FRUn6 

FRU118 

FRU130 

FRU131 

FRU132 

FRU123 

FRU12^ 

FRU125 

FRU119 

FRU1122 

FRUin^ 



FRU062^ 

FRU06^ 

FRU116 

FRU118 

FRU130 

FRU131 

FRU132 

FRU123 

FRU12^ 

FRU125 

FRU119 

FRU1122 

FRUin^ 



See the "Error Displays" 
on DIAG 512. 



^ This FRU is EC sensitive. See CARR-DR k. 

2 This FRU is EC sensitive. FRU112 may not be present. See CARR~CU 7. 
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Routine EEA3 (Continued) DIAG 534 



FAILURE ID 



DESCRIPTION 



ADDITIONAL ACTIONS 



FRUS 



ERROR DISPLAYS 



1. If the value of ERA or ERB is other than 00, see the FSI 
FOLLOW STEPS 1 AND 2 BEFORE TAKING ANY OTHER ACTIONS: section for error code ElOO. 

2. If PSR bit 0=1, see EAD 1 for error code Fnnn. 



TM306C 



The IBG read during the read back check was too short. 



TM306D 



The IBG read during the read back check was too long. 



TM306E 



A read back check occurred waiting for the IBG. 



See "Error Analysis" on DIAG 510. 

See the FSI section for error code 7151. 



See "Error Analysis" on DIAG 510. 

See the FSI section for error code 7152. 



See "Error Analysis" on DIAG 510. 

See the FSI section for error code 7159- 



FRU062' 

FRU06^ 

FRU116 

FRUllB 

FRU130 

FRU131 

FRU132 

FRU123 

FRU124 

FRU125 

FRU119 

FRU1122 

FRUII32 



FRUO62I 

FRU06^ 

FRU116 

FRUllB 

FRUI30 

FRUI3I 

FRUI32 

FRUI23 

FRU12^ 

FRUI25 

FRUII9 

FRU1122 

FRUII32 



FRU064 

FRUO62I 

FRU085^ 

FRU130 

FRU116 

FRU216 

FRUO59 

FRU117 

FRU131 

FRUI32 

FRUllB 

FRUII9 

FRU063^ 

FRUO58 

FRUOI3 



See the "Error Displays" 
on DIAG 512. 



^ This FRU is EC sensitive. See CARR-DR k. 

2 This FRU is EC sensitive. FRU112 may not be present. See CARR-CU 7. 
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Write/Read Exerciser - Routine EEA3 (Continued) 



Routine EEA3 (Continued) DIAG 536 



FAILURE ID 



DESCRIPTION 



ADDITIONAL ACTIONS 



FRUS 



ERROR DISPLAYS 



FOLLOW STEPS 1 AND 2 BEFORE TAKING ANY OTHER ACTIONS: 



2. 



If the value of ERA or ERB is other than 00, see the FSI 

section for error code ElOO. 

If PSR bit 0=1, see EAD 1 for error code Fnnn. 



TM306F 



VOID was detected during a read operation. A valid blocky TM, or 
ERG was not detected within 67 milliseconds after 'gap in . 



TM3070 



A data transfer timeout was detected during a read operation. No 
valid IBG was read within 67 milliseconds after 'beg sync'. 



TM3071 



A data transfer timeout was detected during a RBC operation. No 
valid IBG was read within 67 milliseconds after 'beg sync*. 



See "Error Analysis" on DIAG 510. 

See the FSI section for error code 7153- 



See "Error Analysis" on DIAG 510. 

See the FSI section for error code 715^. 



See "Error Analysis" on DIAG 510. 

See the FSI section for error code 7155- 



FRU064 

FRUO62I 

FRU085^ 

FRU130 

FRU116 

FRU216 

FRUO59 

FRU117 

FRU131 

FRU132 

FRUllS 

FRUII9 

FRU063^ 

FRUO58 

FRUOI3 



FRU062^ 

FRU06^ 

FRUn6 

FRUllS 

FRUI30 

FRUI3I 

FRUI32 

FRU123 

FRU124 

FRUI25 

FRuns 

FRU1122 

FRuns^ 



FRU062^ 

FRU064 

FRU116 

FRUllS 

FRU130 

FRUI3I 

FRUI32 

FRUI23 

FRU124 

FRUI25 

FRuns 

FRUn22 
FRUII32 



See the Error Displays 
on DIAG 512. 



^ This FRU is EC sensitive. See CARR-DR k. 

2 This FRU is EC sensitive. FRU112 may not be present. See CARR-CU 7. 
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Write/Read Exerciser - Routine EEA3 (Continued) 



FAILURE ID 



TM3072 



TM3073 



TM307^ 



TM3075 



TM3076 



TM3077 



DESCRIPTION 



ADDITIONAL ACTIONS 



1. If the value of ERA or ERB Is other than 00, see the FSI 
FOLLOW STEPS 1 AND 2 BEFORE TAKING ANY OTHER ACTIONS: section for error code E100. 

2. If PSR bit » 1, see EAD 1 for error code Fnnn. 



A read back check of a tapemark determined that the tapemark's 
length was too long. 



No beginning of block or tapemark was detected in the maximum 
allowed time during a read operation. 



A Write Erase Gap operation was not ended by a buffer interrupt. 



A write data flow error occurred. 



A valid density pattern was not read after five retries. 



A timeout occurred waiting for 'write end' when writing a write 
density separator. 



See "Error Analysis" on DIAG 510. 

See the FSI section for error code 7156. 



See "Error Analysis" on DIAG 510. 
See the FSI section error code 715^. 



See "Error Analysis" on DIAG 510. 

See the FSI section for error code 715A. 



See "Error Analysis" on DIAG 510. 



See "Error Analysis" on DIAG 510. 

See the FSI section for error code 71^1 



See "Error Analysis" on DIAG 510. 

See the FSI section for error code 71^^. 



^ This FRU is EC sensitive. See CARR-DR k. 

2 This FRU is EC sensitive. FRU112 may not be present. See CARR-CU 7. 



c 



Routine EEA3 (Continued) 



c 

DIAG 538 



FRUS 



FRU0621 

FRU06^ 

FRU116 

FRUllS 

FRU130 

FRunr 

FRU132 
FRU 123 
FRU12^ 
FRU125 
FRU119 
FRU1122 

FRUII32 



FRUO62I 

FRU06'* 

FRU116 

FRUllS 

FRUI30 

FRUI3I 

FRUI32 

FRUI23 

FRU12^ 

FRUI25 

FRUII9 

FRU1122 

FRUn32 



FRUllS 
FRU120 



FRU062^ 

FRU06^ 

FRU116 

FRUllS 

FRUI3O 

FRUI3I 

FRUI32 

FRUI23 

FRU12^ 

FRUI25 

FRUllS 

FRU1122 

FRU 1132 

FRU26i* 

FRU265 



FRUl 16 



ERROR DISPLAYS 



See the "Error Displays" 
on DIAG 512. 
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Write/Read Exerciser - Routine EEA3 (Continued) 



Routine EEA3 (Continued) DIAG 540 



FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 




1. 
FOLLOW STEPS 1 AND 2 BEFORE TAKING ANY OTHER ACTIONS: 

2. 


If the value of ERA or ERB Is other than 00, see the FSI 

section for error code ElOO. 

If PSR bit == 1 , see EAD 1 for error code Fnnn. 




See the "Error DIsp 
on DIAG 512. 


ays" 


TM3078 


A timeout occurred waiting for the density separator. 




See "Error Analysis" on DIAG 510. 


FRU0621 
FRU06^ 








See the FSI section for error code 71^2. 


FRU116 
FRUllB 
FRU130 
FRU131 
FRU132 
FRU123 
FRU12i4 
FRU125 
FRU119 
FRU1122 

FRUII32 


















TM3079 


A timeout occurred while waiting for the IBG after the density 
separator. 




See "Error Analysis" on DIAG 510. 

See the FSI section for error code 71^3. 


FRUO62I 

FRU06i4 

FRU116 

FRU118 

FRUI30 

FRUI3I 

FRUI32 

FRUI23 

FRU12^ 

FRUI25 

FRUII9 

FRU1122 

FRUII32 














TM307A 


This is a microcode program error. 




See "Error Analysis" on DIAG 510. 










See the FSI section for error code 9600. 








TM307B 


A timeout occurred waiting for 'gap in' from the drive. 




See "Error Analysis" on DIAG 510. 


FRUO85I 
FRUII8 








See the FSI section for error code 9601. 


FRU117 
FRU13^ 
FRUII5 






TM307C 


A time out occurred while waiting for the drive to be selected on 
read or write command. 


a 


See "Error Analysis" on DIAG 510. 

See the FSI section for error code 8005. 


FRU085^ 
FRUI99 
FRU2^8 
FRUII8 








See the FSI section for error code 8007. 
See the FSI section for error code 8009- 


FRUO59 
FRUOA9 
FRU108 
FRU107 
FRUIO5 







1 This FRU is EC sensitive. See CARR-DR ^, 

2 This FRU is EC sensitive. FRU112 may not be present. See CARR-CU 7. 
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Routir.6 EEA3 {Continued} DIAG 542 



FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 




1 . 


If the value of ERA or ERB is other than 00, see the FSI 




See the "Error Disp 


ays" 




FOLLOW STEPS 1 AND 2 BEFORE TAKING ANY OTHER ACTIONS: 


section for error code ElOO. 




on DIAG 512. 






2. 


If PSR bit 0=1, see EAD 1 for error code Fnnn. 








TM307D 


This is a microcode proqra.Ti error. 


Call your next level of support. 




TM307E 


This is a microcode program error. 


Call your next level of support. 








TM307F 


This is a microcode program error. 


Call your next level of support. 




TM3080 


Set Diagnose command was sent to the drive and did not complete 
correct ly. 




See "Error Analysis" on DIAG 510. 


FRU085^ 
FRUI99 






TM3081 


A Set Diagnose command, sent to the drive, did not complete. 




See "Error Analysis" on DIAG 510. 


FRUO85I 










FRUI99 












See the FSI section for error code 8005. 


FRU2^8 
FRU118 












See the FSI section for error code 8007. 


FRUO59 
FRU049 












See the FSI section for error code 8009. 


FRUIO8 
FRU107 
FRUIO5 






TM3082 


Test EEA3 has completed, and there are one or more errors in the 




1. See "Error Counts" on DIAG 510. 


DR 




counters. The counters are displayed on the screen with the 






FRUO62I 








following first line: BLKS CORR EEA3 EEAi4. (See ERROR DISPLAYS 


on 


2. a. Test another drive using the same cartridge. 


FRU064 








DIAG 512.) 




b. Test the the same 2 drives using another cartridge. 

c. Test both drives using both cartridges. 

d. Run the test using the other CU (if present). 

3. Clean the read/write head. See CARR-DR 1-1, for 
FRU013. 

k. Use the product diskette and run the "unit test" 

option, looking for a high number of temporary errors. 


FRUO63I 

FRUO85I 

FRU216 

FRUO59 

FRUOI3 

CU 
FRUI32 
FRUI3I 
FRUI30 
FRUI25 
FRU124 
FRUI23 
FRUII9 
FRUlll 
FRUI99 
FRU248 
FRU264 
FRU265 






TM3083 


The DLR external register and drive sense do not agree. 




See CARR-CU II89 for correct DLR external register switch 


FRUII8 




Model (All and B22) or (A22 and Bll). 




setting. 









1 This FRU is EC sensitive. See CARR-DR k. 
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Routine EEA3 DIAG-544 



FAILURE ID 



DESCRIPTION 



ADDITIONAL ACTIONS 



FRUs 



ERROR DISPLAYS 



TM3084 



TM3085 



TM3086 
TM3087 
TM3088 



A timeout error occurred 
during a TIO command to 
the drive. 

A drive status error 
occurred while sending 
code to the drive. 



1. This program has minimum diagnostic capability 
during the drive patching procedure. 

2. This error occurs when a cartridge loader is 
installed and a cartridge Is present in the 
drive to be tested. 

3. This error can be bypassed by loading the 
functional code into the control unit and 
setting the control unit on-line. Press unload 
switch of the drive to be tested, reload 
diagnostic EE5^ and run it. To avoid 
channel interference set all the channel 
enable/disable switches to disable. 

A. If this error persists, run "Start Repair" on 
the product diskette. 



See the "Error Displays" 
on DIAG 512. 



The correct level of code 
patches is not found on 
the IML diskette. 

The correct level of code 
patches is not found on 
the IML diskette. 

Unable to read the IML 
diskette due to an error. 



1. Make sure the diskette in the diskette reader 
is the correct level. 

2. This error occurs when a cartridge loader is 
installed and a cartridge is present in the 
drive to be tested. 

3. This error can be bypassed by loading the 
functional code into the control unit and 
setting the control unit on-line. Press unload 
switch of the drive to be tested, reload 
diagnostic EE5^ and run it. To avoid 
channel interference set all the channel 
enable/disable switches to disable. 

Ensure that the control unit successfully 
loads code from the diskette. 

k. If this error persists, run "Start Repair" on 
the product diskette. 
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Write /Read Exerciser - Routine EEA4 



Routine EEA4 DIAG 550 



Prerequisite diagnostics must run without failure before 
this diagnostic is run. See DIAG 3, ''PREREQUISITE 
DIAGNOSTICS." 

This routine verifies that the write, read backward, and read 
operations of the drive operate correctly. Routine EEA4 tests 
are performed at the end of tape (EOT). 

This test checks the drive's data flow and buffer with the 
following sequence of operations: 

1 . Checks for interrupts that are on all of the time. 

2. Ensures that a single drive address is entered. 

3. Sends a sense command to reset any units checks or sense 
data. 

4. Sends DSE and Locate commands to start the test at EOT. 

5. Writes and reads 16 blocks of data varying in length from 1 
byte to 65 536 bytes. This is repeated fifteen times for a 
total of 256 blocks. All data blocks are written using a 
ripple data pattern of X'OO ' to X'FF'. 

Routine Start Address: 60 1 

Error Loop: If no error occurs, the routine loops as if "LOOP 
ROUTINE" is set. When an error is detected, the routine saves 
the error information and displays the error on the MD. After 
the error is displayed, the routine continues to loop on that error. 
However, if a different error occurs, that new error is displayed 
on the MD, and the routine will loop on the new error. 

Test Selection 

The following screen displays after routine number EEA4 has 
been entered to start the tape motion diagnostic routine. 



Note: If the diagnostic is not permitted to complete 
normally, you must wait until drive motion has stopped 
before restarting the diagnostic, or an error will occur. 



Bit 6 



DIAG= 
DRIVE 
(xx) 


(EEAi4)- 


-ENTER: 



Valid parameters: 

XX Drive address (0-F, or 00-OF). 

To run the tests: 

1 . Insert a write enabled scratch cartridge in the drive and 
make it ready. 

2. Enter the drive address. 

Error Displays 

When an error \s detected by the diagnostic program, the 
maintenance device displays error information on its 
keyboard/display. The first screen displays automatically. You 
can see the second and following screens by pressing the 
ENTER key on the keyboard/display. 

External registers are defined in the DF (Data Fields) section of 
this maintenance information. 



FPUS 

See CARR-CU or CARR-DR, pages 1-1, 1-2, 
the names and locations of the FRUs. 



1-3, and 1-4 for 



Error Analysis 

Analyze the errors for routine EEA4 as follows: 

1 . From the first error information screen record the key 
number, the drive address, and drive status. 

2. Read the error message on the first error information screen 
and perform any action indicated. 

3. Take the actual drive status (tttt) and the expected drive 
status (ssss) and convert them to binary. Example: 

8621 = 1000 01 10 0010 0001 



The bits are numbered 0-15, left to right. Compare the 

actual to expected drive status, and analyze bits that do not 

match. 

Bit This bit indicates that a Serial command was 

issued since the last parallel command. This bit 
will only be on in the next status received by the 
control unit. If this is one of the error bits, see 
the FBI section for error code 9602. 

Bit 1 This bit indicates that the drive is repositioning 

after a previous Serial or Parallel command. 
Repositioning can be indicated over either the 
serial or the parallel interconnections, and should 
always indicate the real-time operation of the 
drive, so both indicators should always indicate 
the same condition. If this is one of the error 
bits, see the FSI section for error code 8804. 

Bit 2 This bit indicates the drive just changed from Not 

Ready to Ready. This is usually a normal 
condition. If this is one of the error bits, see the 
FSI section for error code 33E8. 

Bit 3 This bit indicates that the drive has moved a 

predetermined amount of tape and is notifying 
the control unit. This is usually a normal 
condition. This bit is not checked by routine 
EEA4. 

Bit 4 This bit indicates that the drive just completed a 

Disconnected command. If this is one of the 
error bits, replace FRU085*. 

See EAD 1, "Drive Interconnections" for failure 
isolation. 
Bit 5 This bit indicates that the drive just completed a 

Connected command. If this is one of the error 
bits, replace FRU085*. 

See EAD 1, "Drive Interconnections" for failure 
isolation. 



Bit 7 



Bits 



Bits 



Bit 10 



Bit 11 



Bit 12 



Bit 13 



Bit 14 



Bit 1 5 



This bit indicates the drive set drive unit check 

and sense data is present in the drive. Normally, 

the sense data is valid and is displayed in a later 

error information screen. Analyze this bit last. 

See EAD 1, "Drive Interconnections" for failure 

isolation. 

This bit indicates that the tape loaded in the drive 

has been manually unloaded using the 

Rewind/Unload switch. If this is one of the error 

bits, see the FSI section for error code 8202. 

This bit indicates that the drive address is one 

with an address in the range of 8-F. If this is 

one of the error bits, see the FSI section for error 

code 86C0. 

This bit indicates that the drive has completed a 

tape volume mount and is ready. If this is one of 

the error bits, see the FSI section for error code 

33E8. 

This bit indicates that the drive has received 

patches from the control unit. Normally during 

this diagnostic, this bit is not active; however, if 

the functional microcode has previously sent 

patches and the drive has not been powered off 

or reset has not been issued, this bit may be on. 

This bit is not checked. 

This bit indicates the drive is positioned at the 

beginning of tape. See EAD 1, "Drive 

Interconnections" for failure isolation. 

This bit indicates that the drive tape volume is file 

protected. If this is one of the error bits, see the 

FSI section for error code CK07. 

This bit indicates that the drive is positioned at or 

following the logical end of tape. If this is one of 

the error bits, replace FRU085*. 

See EAD 1, "Drive Interconnections" for failure 

isolation. 

This bit indicates that the drive is positioned at 

the physical end of tape. If this is one of the 

error bits, replace FRU085*. 



See EAD 1 , 

isolation. 

Reserved 



'Drive Interconnections" for failure 



Note: 

IBM Enhanced Capacity Cartridge System tapes should 
not be mounted in a 3480 subsystem. Only the 3490E 
has the design updates needed to support the use of 
the enhanced capacity cartridge. Tape that exceeds 
the length of the IBM Cartridge System Tape could 
cause damage to either the tape or the drive. 
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Error Analysis (Continued'. 

Analyze the errors for routine EEA4 as follows: 

4. Record all information on the error screens. 

5. If ERA and ERB are not 0, record the contents (If the screen 
is displayed) of ERA and ERB. See the FSI section for error 
code El 00 and the following FRU list: 

FRU Name 

117 Microprocessor card 

115 Maintenance adapter card 

114 Buffer control card 

118 Drive adapter card 

121 Status store basic card 

119 Read clock and format card 

1 1 6 Write data card 

1 20 Buffer adapter card 

122 Status store communication card 

134 Control store card 

135 Control storage array card 

6. If PSR bit =1 , record the contents (if the screen is 
displayed) of PSR, PER, XRA. MTI, and MDI. See EAD 1 for 
error code Fnnn and the following FRU list: 

FRU Name 

118 Drive adapter card 

117 Microprocessor card 

1 15 Maintenance adapter card 
114 Buffer control card 

1 2 1 Status store basic card 

119 Read clock and format card 

1 1 6 Write data card 

120 Buffer adapter card 

122 Status store communication card 

7. If BCSE channel error groups 0-3 indicate any errors, record 
the contents of BCSE. See the FSI section for error code 
D5nn and the following FRU list: 

FRU Name 

114 Buffer control card 

120 Buffer adapter card 

112 Buffer storage card (See note 2) 

113 Buffer storage card (See note 2) 

133 Channel adapter card (channel A) 

1 36 Bus shoe card (channel A) 

152 Channel adapter card (channel B) 

233 Bus shoe card (channel C) 

195 Channel adapter card (channel C) 
235 Bus shoe card (channel C) 

1 96 Channel adapter card (channel D) 
237 Bus shoe card (channel D) 

1 1 9 Read clock and format card 

1 1 8 Drive adapter card 
1 1 6 Write data card 

1 26 Power/POR card 

1 34 Control store card 

1 2 1 Status store basic card 

122 Status store communication card 
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8. If BDSE channel error groups 0-3 indicate any errors, record 
the contents of BDSE. See the FSI section for error code 
D6nn and the following FRU list: 

FRU Name 

114 Buffer control card 

1 20 Buffer adapter card 

1 12 Buffer storage card (See.note 2) 

1 13 Buffer storage card (See note 2) 
1 1 1 Read ECC/CORR card 

119 Read clock and format card 
118 Drive adapter card 

1 1 6 Write data card 

1 34 Control store card 

117 Microprosessor card 

9. If DSE bits 0, 1 , or 2 = 1 , record the contents of DCB, 
DCR, DSE, DIR, and DTR. See the FSI section for en^or 
code D4nn and the following FRU list: 

FRU Name 

118 Drive adapter card 
1 1 6 Write data card 

1 34 Control store card 

085 Drive control card (See note 1 ) 

10. If any RER bits = 1, or if RSR bits 5, 6, 7 = 1, record the 
contents of RCR. RRC, RER, RSR, and RDC. See the FSI 
section for error code DSnn and the following FRU list: 

FRU Name 

064 Write power card 

062 Read preamplifier card (See note 1 ) 

085 Drive control card (See note 1) 

132 Read detect card 3 

131 Read detect card 2 

1 30 Read detect card 1 

1 23 Read skew buffer card 1 

1 24 Read skew buffer card 2 

125 Read skew buffer card 3 

119 Read clock and format card 
1 1 1 Read ECC/CORR card 

1 1 . If WSE bits 4, 5, or 6 = 1 , record the contents of WCR and 
WSE. See the FSI section for error code D7nn and the 
following FRU list: 

FRU Name 

1 1 6 Write data card 

1 20 Buffer adapter card 

114 Buffer control card 

117 Microprocessor card 

118 Drive adapter card 
139 Logic board A 1 

12. Record the contents of drive sense. See the last display 
screen under Error Displays for this routine for an 
explanation of the drive sense bytes. 



Notes: 

1 . EC sensitive FRU, see CARR-DR 4. 

2. EC sensitive FRU, see CARR-CU 7. 



Error Counts 



The "BLKS CORR EEA3 EEA4" screen contains a count of the 
number of blocks written or read forward (fwd) or backward 
(bkd) upon which ECC correction was performed. It is normal 
for some error counts to occur. You must use the following 
information, and any past experience with this machine type, to 
determine if the error count is normal, or if a problem exists. 

Total blocks written are hex *20B' 
Total blocks read fwd are hex *200' 
Total blocks read bkd are hex *200' 

'^Correctable errors" are errors that are corrected while 
processing data between the control unit and the drive. No error 
recovery actions are required. These errors are sometimes called 
ECC errors. 

A correctable "write" error would be a single track in either or 
both of the two groups (fwd and bkd). The error is detected in 
the control unit detection logic as the data from the read head is 
processed during the writing process. The data itself is not 
actually corrected because it is not used except for the 
read-back check. 

A correctable "read" error would be a single or double track 
error in either or both of the two groups (fwd and bkd). The 
data is corrected as it is processed through the detection and 
deskewing logic. CRC checking is performed on the corrected 
data. 

Because this diagnostic does not retry errors, it is possible for a 
worn or bad place on the media to cause write or readback 
check errors. If this is the cause of an error, do one or more of 
the following: 

• Use another drive (same cartridge) 

• Use another cartridge (same drive) 

• Run diagnostic routine EEA4 to see if the error occurs at the 
opposite end of the tape. 

• If available, use another control unit. 
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ERROR DISPLAYS FOR ROUTINE EEAi* 



nnnnnn 
KEY « kk 



DR 



DRSTS«tttt,EXP«ssss 
***Error messages*** 



* Data is not val id 
nnnnnn Failure ID 
kk Key that error occurred in. 
Key codes are: 

00 Set up write buffer 

01 Ensure that a single drive address is 
entered 

02 The microcode performs the following: 

1. Generates a sense command to the 
drive to clear any units checks or 
sense data. 

2. Generates a sense command to the 
drive to check for any errors. 

3. Generates a parallel test I/O 
command. 

03 Send command to drive to set display 
language. 

Ok Sends a rewind command to the drive to 

start the test at beg i nn i ng-of-tape (BOT). 

05 The microcode sets up the control tables. 

06 Executes the following block sequence 
queues (BSQ): 

BSQ. Number Description 

01 Write a density and a tapemark 

02 Write an erase gap 

03 Write a tapemark 
0^ Write an erase gap 

05 Write a density mark and a 
one-byte block 

07 In a one drive selection, 

write an erase gap, tapemark, 
one-byte block, a 53"byte block, 
tapemark and a 1^0-byte block. 

OD-IC Write 16 blocks, varying in 

length from one-byte to 65536 
bytes, then stop and repeat 
writing the same 16 blocks fif- 
teen more times for a total of 
256 blocks. All data blocks are 
written with ripple data, hex 
OO-FF. The blocks sizes are: 



Block ID 


Byte Size 


0000 0001 


1 


0000 0002 


53 


0000 0003 


5A 


0000 000i4 


]kO 


0000 0005 


2102 


0000 0006 


I638i» 


0000 0007 


2803 


0000 0008 


3504 


0000 0009 


k20S 



Block ID 


Byte Size 


0000 OOOA 


i*906 


0000 OOOB 


32768 


0000 OOOC 


5607 


0000 OOOD 


7009 


0000 OOOE 


7710 


0000 OOOF 


9813 


0000 0010 


65536 


0000 EEEE 


Tapemark 


0000 AAAA 


Erasegap 



n 
tttt 

ssss 



During the write operation, the drive buffer, 
and the write and read data flow are checked 
to ensure that no errors are detected. 
20-4F Write one block, then read backward for two 
blocks and then read forward two blocks, and 
repeat for 255 times, using the same block 
size sequence shown above. 

Sends rewind command to drive. 

Actual drive status. 

Expected drive status. 



ERROR MESSAGES: 
MAKE THE DRIVE READY 



DR STS FILE PROT 



Load the drive with a write 
enabled tape. 
The drive should be set to write enable. 



ERA=ra 

PSR=xx, 

MTI=mm 


ERB«rb 
PER»pp 
MD 1 «nid 


This screen 
displayed on 
a check 1 or 


is 
an 


if 
XR 


XRA= 


=aa 






error occurs 


• 





aa 
md 
mm 

PP 
ra 
rb 

XX 



No errors are set 

Contents of the external register 

Contents of the maintenance data in register 

Contents of the maintenance tag in register 

Contents of the processor error register 

Contents of error register A 

Contents of error register B 

Contents of the processor status register 



SCMD=xxx PCMD=yyy 

BSQ=qq DTR=dr 
WRITE I D=wwwwwwww 
R/RBC lD=rrrrrrrr 



* Data i s not val i d 
dr Contents of the device tag register 
qq For BSQ number, see the Key Code 06 

(BSQ descriptions) under the first error 

display on this pager- 
rrrrrrrr Block ID of the block currently being read or 

read back checked. 
wwwwwwww Block ID of the block currently being written. 
xxx Last serial command 
yyy Last parallel command sent 



BLKS CORR 


EEA3 


EEAi* 


WR 1 TE 


bb 


ee 


READ FWD= 


cc 


ff 


READ BKD= 


dd 


99 



Data is not val id 

bb Write ECC errors counted during the EEA3 test 

cc Read forward ECC errors counted during the EEA3 test 

dd Read backward ECC errors counted during the EEA3 test 

ee Write ECC errors counted during the EEA4 test 

ff Read forward ECC errors counted during the EEAi* test 

gg Read backward ECC errors counted during the EEAA test 



BCSE- 


abcde 


DSE= ds 


BDSE= 


fghi j 


RCR= re 


WCR = 


wc 


RSR= rs 


WSE = 


ws 


RER= re 



a 
b 

c 
d 

e 
f 

9 
h 

J 

ds 

re 

re 

rs 

wc 

ws 



No errors are set 

Buffer channel status and error register bits 0-3 

BCSE channel error group 

BCSE channel error group 1 

BCSE channel error group 2 

BCSE channel error group 3 

Buffer device status and error register bits 0-3 

BDSE device error group 

BDSE device error group 1 

BDSE device error group 2 

BDSE device error group 3 

Contents of the device status error register 

Contents of the read control register 

Contents of the read error register 

Contents of the read status register 

Contents of the write control register 

Contents of the write status error register 



DRSNJ 


>~ 


S8=bO,S19=bl 


S18= 


b2 


, S2021= 


b^bS 






S2223= 


b6b7 


S30= 


21 


^i- 


2223 



The f 
SENSE 
bO 

b1 

b2 
bi»b5 



b6b7 



21 
2223 



ol lowing sense data is described in the 
section (see formats 19 and 20). 
Contents of the drive error recovery byte 
(see sense byte 8). 

The contents of the drive features byte 
(see sense byte 19). 

Flags modifier to b4b5 (see sense byte l8). 
The first error the drive detected. B^ contains 
the drive command associated with this error; an 
EE indicates a bus out parity error occurred while 
loading a command, or an Ff indicates that the 
error occurred when the drive was not performing 
a command. B5 contains the drive error code 
identifying this error (see sense bytes 20 and 21). 
The last error the drive detected. B6 contains the 
drive command associated with this error; an EE 
indicates a bus out parity error occurred while 
loading a command, or an Ff indicates that the 
error occurred when the drive was not performing 
a command. B7 contains the drive error code 
identifying this error (see sense bytes 22 and 23). 
Logical drive address and physical drive address 
(contents of the thumbwheel switches). See sense 
byte 30. 

The drive EC level (contains the last four digits 
of the drive ROS module EC level). 
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j Failure ID { Description 



Additional Actions 



FRUS 



TM6021 



LVL INTRPT ACTIVE 

Level interruDt was aaive following a reset. 



See '* Error Analysis" on DIAG 550 
See the F3i section for error code 1100. 



FRU119 
FRU117 



TM6022 



LVL 3 INTRPT ACTIVE 

Level 3 interrupt was active following a reset. 



See '-'Error Analysis" on DIAG 550 
See the FSi section for error code 1103. 



FRU120 
FRU117 



TM6C23 



LVL 4 INTRPT ACTIVE 

Level 4 interrupt was active following a reset. 



See •" Error Analysis" on DIAG 550 
See the FSI section for error code 1104. 



FRU120 
FRU117 



TM6024 



LVL 5 INTRPT ACTIVE 

Level 5 interrupt was active following a reset. 



See "Error Analysis" on DIAG 550 
See the FSI section for error code 1105. 



FRU120 
FRU117 



TM6025 



DR ADOR NOT VAUD 

The Drive Address is not valid. Valid addresses are thrcugn F. 



Enter the drive address from the test seleaion option screen, again. 
See ''Test Selection" en DIAG 550 



TM6026 



UNIT CK ON SNS CMD 

Unit check (UC) was on in the initial status from the Sense 
command. A UC is acceptable only in the first Sens command, but 
was stil! on in the second Sense command. 



See "Error Analysis" on DIAG 550 



FRU120 
FRU117 



TM6027 



SNS CMD TIMED OUT 

A Sense command timed out. A Sense commanc issued to the drive 
aid not complete. 



See 'Error Analysis" on DIAG 550 

Note: This error can oe caused by Enhanced Capacity Cartridges. 
IBM Enhanced Caoacity Cartridge System tapes should not 
be mounted in a 3480 subsystem. 



TM6C28 I TIO CMD TIMED OUT 

j A Test I/O command timed out. A Test i/0 commana issued to the 

drive on the device data bus did not ccmoiete. and timed out after 
I aporoximateiy 33 miiliseconds. 



See -'E^rcr Analysis" on DIAG 550 



rM6C29 



SERIAL TIME OUT S803 



See '•'Error Analysis" on DIAG 550 



FRU085* 
FRU^18 



! 


i A Serial command timed out. A Seriai command nas iceen issued 


See the F5l section for error ccce 3803. 




1 


but the control unit did not complete :ne coeration on the aevice 








data bus. 






T.\/6C2A 


DR REPO ERROR 8804 


See '-'Error Analysis" on DIAG 550 


FRU085* 




While preparing to issue a Serial command, repositioning response 


See the FSI section for error code 3304. 


FRU118 




was active. This error could be caused by the drive being tested, 








another drive, or by an invalid response from the control unit on the 








device data bus. 






TM602B 


DSE SELECT TIMED OUT 


See ^ Error Analysis" on DIAG 550 


FRU085* i 




A DSE command timed out. A DSE command issued to the drive did 
not complete. 


See the FSI seaion for error code 3005. 
See the FSI section *or error code 3007. 


FRU199 
FRU248 1 
FRU118 ! 






See the FSI section for error code 8009. 


FRUC59 1 
FRU049 1 
FRU108 1 

FRU107 ; 

FRU105 ! 



* This FRU is EC Sensitive. See CAF^R-DR4. 

Follow steps 1 and 2 before taking any other actions 

1. If the value of ERA or ERB is other than 00, see the FSI section for error code E100. 

2. If PSR bit = 1, see EAD 1 for error code Fnnn. 

Error Displays: 

See the "Error Displays" on DIAG 552. 
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FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 




1. If the value of ERA or ERB is other than 00, see the FSI 
FOLLOW STEPS 1 AND 2 BEFORE TAKING ANY OTHER ACTIONS: section for error code ElOO. 

2. If PSR bit 0=1, see EAD 1 for error code Fnnn. 




See the "Error Displays" 
on DIAG 552. 


TM602C 


DSE COMMAND NOT ACCEPTED 
The initial status for a DSE command issued to the drive was not 
correct, which indicates that the drive did not accept the command. 


See "Error Analysis" on DIAG 550. 

See the FSI section for error code 89nn. 

See the FSI section for error code 8Fnn. 


FRU085^ 

FRUllB 

FRUn6 

FRU13^ 

FRU199 

FRU2^8 


TM602D 


DSE TO - NO ALERT 
A DSE command timed out. Ending alert was not received from the 
dr i ve. 


See "Error Analysis" on DIAG 550. 

See the FSI section for error code 89nn. 

See the FSI section for error code 8Fnn. 


FRU085^ 

FRU118 

FRU116 

FRU13^ 

FRU199 

FRU2^8 


TM602E 


LOCATE SELECT TIMED OUT 
A Locate command timed out. A Locate command issued to the drive 
did not complete. 


See "Error Analysis" on DIAG 550. 

See the FSI section for error code 89nn. 

See the FSI section for error code 8Fnn. 


FRU085^ 

FRU199 

FRU248 

FRUn8 

FRU116 

FRU134 


TM602F 


LOC COMMAND NOT ACCEPTED 
The initial status for a LOC command issued to the drive was not 
correct, which indicates that the drive did not accept the command. 


See "Error Analysis" on DIAG 550. 




TM6O3O 


LOC TO - NO ALERT 
A LOC command timed out. Ending alert was not received from 
the drive. 


See "Error Analysis" on DIAG 550. 

See the FSI section for error code 89nn. 

See the FSI section for error code 8Fnn. 


FRU085^ 

FRU118 

FRU116 

FRU134 

FRU199 

FRU248 


TM6O3I 


An external register error occurred during the operation. 


See "Error Analysis" on DIAG 550. 

See steps 1 and 2 at the top of this chart. 




TM6O32 


A control unit check 1 error occurred. 


See "Error Analysis" on DIAG 550. 

See steps 1 and 2 at the top of this chart. 




TM6O33 


Either the BCSE or BDSE register contains an error. Buffer status 
is not checked for incorrect bits. 


See "Error Analysis" on DIAG 550. 




TM6O34 


Errors are set in the write, read, or drive error registers. 


See "Error Analysis" on DIAG 550. 





^ This FRU is EC sensitive. See CARR-DR 4. 
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FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 




1. 
FOLLOW STEPS 1 AND 2 BEFORE TAKING ANY OTHER ACTIONS: 

2. 


If the value of ERA or ERB is other than 00, see the FSI 

section for error code ElOO. 

If PSR bit 0=1, see EAD 1 for error code Fnnn. 




See the "Error Displays" 
on DIAG 552. 


TM6035 


The BCSE or BDSE registers did not contain the correct status. 


See "Error Analysis" on 


DIAG 550. 




TM6036 


The WSE register did not contain the correct status. 


See "Error Analysis" on 
See the FSI section for 


DIAG 550. 

error code D7nn. 


FRU116 
FRUllB 
FRU120 
FRUlll 
FRU139 


TM6037 


A drive Check 1 error occurred during the last I/O operation. 


See "Error Analysis" on 

See the DCB for nn bits 
code 8Fnn. 


DIAG 550. 

and see the FSI section for error 


FRU085^ 

FRU118 

FRU116 

FRU13^ 

FRU199 

FRU248 


TM6O38 


The drive status is incorrect. 


See "Error Analysis" on 


DIAG 550. 




TM6O39 


The drive sense contains an error that is unrecoverable. 


See "Error Analysis" on 


DIAG 550. 




TM603A 


NO ALERT 
A serial command was issued to the drive, and no alert occurred 
after repositioning. 


See "Error Analysis" on 


DIAG 550. 


FRU085^ 


TM603B 


This is a microcode program error. 


Call your next level of 


support . 




TM603C 


This is a microcode program error. 


Call your next level of 


support . 




TM603D 


This is a microcode program error. 


Call your next level of 


support. 




TM603E 


This is a microcode program error. 


Call your next level of 


support. 




TM603F 


An error occurred while writing to the buffer to initialize the 
channel buffer storage. 


See "Error Analysis" on 
See the FSI section for 


DIAG 550. 

error code Al^ 1 . 


FRU120 
FRU114 


TM6040 


A buffer error occurred while writing the write operation data in 
the buffer. The BCSE register value should be X'20'. 


to 


See "Error Analysis" on 


DIAG 550. 




TM60^1 


A buffer error was detected while writing this record. 


See "Error Analysis" on 
See the FSI section for 


DIAG 550. 

error code 70E^. 


FRUl ]k 
FRU120 
FRU1122 

FRUII32 
FRUlll 
FRUl 16 


TM6042 


'Device xfer complete' (BDSE register) did not set. 


See "Error Analysis" on 
See the FSI section for 


DIAG 550. 

error code 70E6. 


FRU085^ 

FRUO62I 

FRU064 

FRU116 

FRUl 18 

FRUlll 

FRU120 



1 This FRU is EC sensitive. See CARR-DR 4. 

2 This FRU is EC sensitive. FRUl 12 may not be present. See CARR-CU 7. 
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Write/Read Exerciser - Routine EEA4 (Continued) 



Routine EEA4 (Continued} DIAG 560 



FAILURE ID 



DESCRIPTION 



ADDITIONAL ACTIONS 



FRUS 



ERROR DISPLAYS 



TM6OA3 



TM60^^ 



rM60^5 



TM60^6 



TM6OA7 



TM60^8 



TM60^9 



TM60^A 



FOLLOW STEPS 1 AND 2 BEFORE TAKING ANY OIHER ACTIONS: 



1. If the value of ERA or ERB is other than 00, see the FSI 
section for error code ElOO. 

2. If PSR bit « 1, see EAD 1 for error code Fnnn. 



A write data flow erroi was detected while writing this record. 
Error bits were o\\ in the WSE register, or 'end write' did not set 
in the maximum allowable time. 



A write sequence error occurred. 
This is a microcode program error. 



A write sequence error occurred. 
This is a microcode program error. 



A time out occurred waiting for the status in response to 
I.I ^ 

gap out . 



A drive check 1 occurred. 



A time out occurred waiting for the device data bus 'status in' line 
to become act i ve . 



The hardware detected a device adapter error. 



Drive sense data contains an error, and while ending the tag 
sequence to the drive, device data bus 'status in' did not drop. 



See "Error Analysis" on DIAG 550. 

See the FSI section for error code 70E5. 



Call your next level of support. 



Call your next level of support. 



See "Error Analysis on DIAG 550. 

See the FSI section for error code 70E3- 



See "Error Analysis" on DIAG 550. 

See the FSI section for error code 89nn. 



See "Error Analysis" on DIAG 550. 

See the FSI section for error code 8C03. 



See "Error Analysis" on DIAG 550. 

See the FSI section for error code BSnn . 



See "Error Analysis" on DIAG 550. 

See the FSI section for error code 8C07. 



FRU085' 
FRLJl 18 



FRU085^ 
FRU199 
FRU2^8 
FRUl 18 
FRUl 16 
FRU13^ 



FRU085^ 
FRUl 18 
FRUl 16 
FRUn'* 



FRU085^ 
FRUl 18 
FRUl 16 
FRU13^ 



FRU085^ 
FRUl 18 
FRUl 16 
FRU13^ 



See the "Error Displays' 
on DIAG 552. 



^ This FRU is EC sensitive. See CARR-DR k. 
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Write/Read Exerciser - Routine EEA4 (Continued) 



Routine EEA4 (Continued) DIAG 562 



FAILURE ID 



DESCRIPTION 



ADDITIONAL ACTIONS 



FRUS 



ERROR DISPLAYS 



TM604B 



TM604C 



TM60^D 



TM604E 



TM604F 



1. If the value of ERA or ERB is other than 00, see the FSI 
FOLLOW STEPS 1 AND 2 BEFORE TAKING ANY OTHER ACTIONS: section for error code ElOO. 

2. If PSR bit 0=1, see EAD 1 for error code Fnnn. 



A pattern sequence table error occurred during the read back check. 
The read data flow detected an I EG that was not expected. 



This is a microcode program error. 



IBG was not detected after device data bus 'gap in' 



A device buffer overrun occurred once while writing the same record. 



256 ERGs were read without detecting a Block or TM. 



See "Error Analysis" on DIAG 550. 

See the FSI section for error code 706l. 



Call your next level of support. 



See "Error Analysis" on DIAG 550. 

See the FSI section for error code 7093- 



See "Error Analysis" on DIAG 550. 

See the FSI section for error code 7l8l, 



See "Error Analysis" on DIAG 550. 

See the FSI section for error code 7702. 



FRU062^ 

FRU064 

FRU116 

FRUII8 

FRUI30 

FRUI3I 

FRU132 

FRUI23 

FRU12^ 

FRU125 

FRUII9 

FRU1122 

FRUn3^ 



FRU064 

FRUO62I 

FRU085^ 

FRUI30 

FRUn6 

FRU216 

FRUO59 

FRU117 

FRUI3I 

FRUI32 

FRUII8 

FRUII9 

FRU063^ 

FRUO58 

FRUOI3 



FRUn^ 
FRU120 
FRU117 



FRUO62I 

FRU064 

FRU116 

FRU118 

FRUI30 

FRUI3I 

FRUI32 

FRU123 

FRU12^ 

FRUI25 

FRUII9 

FRU1122 

FRU113^ 



See the "Error Displays" 
on DIAG 552. 



^ This FRU is EC sensitive. See CARR-DR k. 

2 This FRU is EC sensitive. FRU112 may not be present. See CARR-CU 7. 
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vVriie/Read Exerciser - Rouiine EEA4 (Coniinued) 



FAILURE !D 



TM6O5O 



TM6O5I 



TM6O52 



TM6O53 



DESCRIPTION 



ADDITIONAL ACTIONS 



1. If the value of ERA or ERB is other than 00, see the FSI 
FOLLOW STEPS 1 AND 2 BEFORE TAKING ANY OTHER ACTIONS: section for error code ElOO. 

2. If PSR bit 0=1, see EAD 1 for error code Fnnn. 



A read error occurred on the last record. 



A timeout occurred waiting for the device data bus 'status in' 
response to 'gap out'. 



During a read back check, a level 3 interrupt occurred that was 
caused by 'end sync'. 



A read back check error occurred on the last record. 



See "Error Analysis on DIAG 550. 

See the FSI section for error code 76nn. 



See "Error Analysis" on DIAG 550. 

See the FSI section for error code 7701, 



See "Error Analysis" on DIAG 550. 

See the FSI section for error code 7503. 



See "Error Analysis" on DIAG 550. 

See the FSI section for error code 7^nn. 



^ This FRU is EC sensitive. See CARR-DR k. 



c 



c 



Routine fc:kA4 (Continued) 



o 

DIAG 564 



FRUS 



FRUO62I 

FRU06i4 

FRUn6 

FRUl 18 

FRUI30 

FRUI3I 

FRUI32 

FRU123 

FRU12i» 

FRUI25 

FRUII9 

FRU120 

FRUlU 

FRUlll 



FRUO85I 
FRUII8 



FRU06^ 

FRU062^ 

FRU085^ 

FRUI30 

FRUl 16 

FRU216 

FRUO59 

FRUl 17 

FRUI3I 

FRUI32 

FRUII8 

FRUII9 

FRUO63I 

FRUO58 

FRUOI3 



FRU06^ 
FRU062 
FRUl 16 
FRUl 18 
FRUI30 
FRUI3I 
FRUI32 
FRUI23 
FRU12^ 
FRUI25 
FRUII9 
FRUl 11 
FRUl U 
FRU120 
FRU26i4 
FRU265 



ERROR DISPLAYS 



See the "Error Displays" 
on DIAG 552. 
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Write/Read Exerciser - Routine EEA4 (Continued) 



Routine EEA4 (Continued) DIAG 566 



FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 




1. If the value of ERA or ERB is other than 00, see the FSI 




See the "Error Disp 


ays" 




FOLLOW STEPS 1 AND 2 BEFORE TAKING ANY OTHER ACTIONS: section for error code E100. 




on DIAG 552. 






2. If PSR bit 0=1, see EAD 1 for error code Fnnn. 








TM605^ 


The value of bits and 1 of the RRC register do not match the 


See "Error Analysis" on DIAG 550. 


JFRUQGk 




value of bits 6 and 7 (word l) of the LDT table. 


See the FSI section for error code 7501. 


FRU062^ 

FRU085^ 

FRUI30 

FRU116 

FRU2I6 

FRU059 

FRU117 

FRUI31 

FRUI32 

FRU118 

FRUn9 

FRU063^ 

FRU058 

FRU013 






TM6055 


A timeout occurred while waiting for the device data bus 'status in' 


See "Error Analysis" on DIAG 550. 


FRU085^ 




response to 'gap out ' . 


See the FSI section, error code 7502. 


FRU118 






TM6056 


Device data bus 'gap out* did not occur for the last block of data 


See "Error Analysis" on DIAG 550. 


FRU085^ 




read. 


See the FSI section, error code 7502. 


FRUnB 






TM6057 


After a Read ID operation, an error was indicated in the BDSE 


See "Error Analysis" on DIAG 550. 


FRUl 1^ 




register . 


See the FSI section, error code 70C 1 . 


FRU120 

FRUI122 

FRUII32 

FRUlll 

FRUI16 






TM6058 


A block ID format error occurred. Bits and 8-11 of the four-byte 


See "Error Analysis" on DIAG 550. 


FRU062^ 




block ID are always zero. The block just read from the tape 


% 


FRU06^ 








contains a block ID with at least one of these bits on. 


See the FSI section for error code 70C^. 


FRUl 16 

FRUII8 

FRUI30 

FRUI3I 

FRUI32 

FRUI23 

FRU12^ 

FRUI25 

FRUn9 

FRU1122 

FRUl 132 







J This FRU is EC sensitive. See CARR-DR ^. 

2 This FRU is EC sensitive. FRU112 may not be present. See CARR-CU 7. 
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Write/Read Exerciser - Routine EEA4 (Continued) 



^ This FRU is EC sensitive. See CARR-DR k, 

2 This FRU is EC sensitive. FRUn2 may not be present. See CARR-CU 7. 



Koutine ttA4 (Continued) 



c 

DIAG 568 



FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 




1. If the value of ERA or ERB is other than 00, see the FSI 




See the "Error Disp 


ays" 




FOLLOW STEPS 1 AND 2 BEFORE TAKING ANY OTHER ACTIONS: section for error code ElOO. 




on DIAG 552. 






2. If PSR bit 0=1, see EAD 1 for error code Fnnn. 








TM6059 


A block ID error occurred on a Read Forward operation. The block 


See "Error Analysis" on DIAG 550. 


FRUO62I 




just read from the tape does not have the expected block ID 




FRU06^ 








sequence number. 


See the FSI section for error code 70C2. 


FRU116 
FRU118 
FRU130 
FRU131 
FRUI32 
FRUI23 
FRU124 
FRUI25 
FRUII9 
FRU1122 

FRUII32 






TM605A 


A block ID error occurred on a Read Backward operation. The block 


See "Error Analysis" on DIAG 550. 


FRU062^ 




just read from the tape does not have the expected block ID 




FRU064 








sequence number. 


See the FSI section for error code 70C3. 


FRU116 
FRUII8 
FRUI30 
FRU131 
FRUI32 
FRU123 
FRU124 
FRUI25 
FRU119 
FRUn22 

FRUin^ 






TM605B 


The expected buffer CRC data did not compare to the actual data read 


See "Error Analysis" on DIAG 550. 






from the buffer. This could be the wrong block read. 












No hardware errors were detected. 










TM605C 


The expected buffer CRC data did not compare to the actual data read 


See "Error Analysis" on DIAG 550. 






from the buffer. This could be the wrong block read. 












No hardware errors were detected. 










TM605D 


A level interrupt occurred that was caused by an external 


See "Error Analysis" on DIAG 550. 






register error. 


See steps 1 and 2 at the top of this chart. 
See the FSI section for error code 706l. 








TM605E 


A level interrupt occurred that was not caused by an external 


See "Error Analysis" on DIAG 550. 


FRUII9 




register error or 'collision detect'. 


See the FSI section for error code 1100. 


FRU117 






TM605F 


A level interrupt occurred that was caused by 'collision detect'. 


See "Error Analysis" on DIAG 550. 


FRUII9 








FRU 117 










See the FSI section for error code 1100. 
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Write/Read Exerciser - Routine EEA4 (Continued) 



Routine EEA4 (Continued) DiAG 570 



FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 




1. If the value of ERA or ERB is other than 00, see the FSI 




See the "Error Disp 


ays" 




FOLLOW STEPS 1 AND 2 BEFORE TAKING ANY OTHER ACTIONS: section for error code ElOO. 




on DIAG 552. 






2. If PSR bit « 1, see EAD 1 for error code Fnnn. 








TM6060 


A time out occurred waiting for 'beg sync' during a read back check 


See "Error Analysis" on DIAG 550. 


FRU062^ 




operation. 


See the FSI section for error code 7071. 


FRU06i4 
FRU116 
FRUl 18 
FRU130 
FRU131 
FRU132 
FRU123 
FRU12^ 
FRU125 
FRU119 
FRU1122 

FRU113^ 






TM6061 


A write data flow error was detected while writing this record. 


See "Error Analysis" on DIAG 550. 


FRU085^ 




FRU bits were on in WSE register, or 'end write' did not set in the 




FRUO62I 








maximum allowable time (50 microseconds). 


See the FSI section for error code 7076. 


FRU06^ 
FRUl 16 
FRUII8 
FRUl 1^ 
FRU120 






TM6062 


The BDSE register detected an buffer error while writing this record. 


See "Error Analysis" on DIAG 550. 


FRUll^ 








FRU120 










See the FSI section for error code 7077. 


FRUl 122 

FRUII32 
FRUl 11 
FRU116 






TM6063 


'Device xfer complete' (BDSE register) was not on, at the end of 


See "Error Analysis" on DIAG 550. 


FRU120 




a Buffer to WDF Transfer operation. 


See the FSI section for error code 7078. 


FRUl ]k 






TM606i4 


A pattern sequence table error occurred during a read back check 


See "Error Analysis" on DIAG 550. 


FRU062^ 




operat ion. 


See the FSI section for error code 707A. 


FRU064 
FRU116 
FRUn8 
FRUI30 
FRU131 
FRUI32 
FRUI23 
FRU12^ 
FRUI25 
FRUl 19 
FRU1122 

FRUII32 






TM6065 


'Gap in' and 'generate gap out' (RSR register) were on, causing a 


See "Error Analysis" on DIAG 550. 


FRU118 




level 3 interrupt to occur. 


See the FSI section for error code 708l. 


FRUII9 
FRU176 
FRU116 







^ This FRU is EC sensitive. See CARR-DR k. 

2 This FRU is EC sensitive. FRU112 may not be present. See CARR-CU 7. 
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Routine EEA4 (Continued) DIAG 572 



FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 




1. If the value of ERA or ERB is other than 00, see the FSI 




See the "Error Disp 


ays" 




FOLLOW STEPS 1 AND 2 BEFORE TAKING ANY OTHER ACTIONS: section for error code ElOO. 




on DIAG 552. 






2. If PSR bit 0=1, see EAD 1 for error code Fnnn. 








TM6066 


A device buffer overrun condition occurred once while writing the 


See "Error Analysis" on DIAG 550. 


FRUllS 




same record. 


See the FSI section for error code 708l. 


FRU120 
FRU117 






TM6067 


A device buffer overrun condition occurred while reading a record 


See "Error Analysis" on DIAG 550. 


FRUn^ 




operat ion. 


See the FSI section for error code 7173- 


FRU120 






TM6068 


'Density separator' was not detected before kS sets of samples 


See "Error Analysis" on DIAG 550. 


FRUO62I 




were taken. 


See the FSI section for error code 7l6l. 


FRU06^ 
FRUn6 
FRU118 
FRUI30 
FRUI3I 
FRUI32 
FRUI23 
FRU12^ 
FRUI25 

FRuns^ 

FRUn22 
FRUin^ 






TM6069 


A pattern sequence table error occurred during a read back check 


See "Error Analysis" on DIAG 550. 


FRUO62I 




operation. The read data flow detected a tapemark (TM) that was 




FRU064 








not expected. 


See the FSI section for error code 10k], 


FRU116 

FRUllS 

FRUI30 

FRUI3I 

FRUI32 

FRU123 

FRU124 

FRU125 

FRU119^ 

FRUn22 

FRUII32 






TM606A 


A tapemark (TM) was read during read back check that did not meet 


See "Error Analysis" on DIAG 550. 


FRUO62I 




the minimum length specifications. 


See the FSI section for error code 70^2. 


FRU064 
FRU116 
FRUllS 
FRUI30 
FRUI3I 
FRUI32 
FRUI23 
FRU124 
FRUI25 
FRU119 
FRUn22 

FRU113^ 







^ This FRU is EC sensitive. See CARR-DR k. 

2 This FRU is EC sensitive. FRUn2 may not be present. See CARR-CU 7. 
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Routine EEA4 (Continued) DIAG 574 



FAILURE ID 



DESCRIPTION 



ADDITIONAL ACTIONS 



FRUS 



ERROR DISPLAYS 



TM606B 



TM606C 



TM606D 



TM606E 



TM606F 



1. If the value of ERA or ERB is other than 00, see the FSI 
FOLLOW STEPS 1 AND 2 BEFORE TAKING ANY OTHER ACTIONS: section for error code ElOO. 

2. If PSR bit 0=1, see EAD 1 for error code Fnnn. 



The write control register (WCR) did not set at the correct ti 



This is a microcode program error. 



The read back check started incorrectly. It came up when reading 
the IBG, and did not find the block before the first IBG. 



The read back check started incorrectly and timed out waiting for 
the IBG preceding the first block written. 



The IBG read during the read back check was too short. 



See "Error Analysis" on DIAG 550. 

See the FSI section for error code 7192. 



Call your next level of support. 



See "Error Analysis" on DIAG 550. 

See the FSI section for error code 7051. 

See the FSI section for error code DOnn. 

See the FSI section for error code D8nn. 



See "Error Analysis" on DIAG 550. 

See the FSI section for error code 7052, 



See "Error Analysis" on DIAG 550. 

See the FSI section for error code 7151 



FRU06^ 
FRUn6 
FRU063^ 
FRU118 



FRU062^ 

FRU064 

FRU116 

FRU118 

FRU130 

FRU131 

FRU132 

FRU123 

FRU124 

FRU125 

FRUn9 

FRUn22 

FRUin^ 



FRU062^ 

FRU064 

FRU116 

FRU118 

FRU130 

FRU131 

FRU132 

FRU123 

FRU124 

FRU125 

FRU119 

FRU1122 

FRUII32 



FRUO62I 

FRU064 

FRU116 

FRUII8 

FRUI30 

FRU131 

FRUI32 

FRUI23 

FRU124 

FRUI25 

FRUII9 

FRUn22 

FRUII32 



See the "Error Displays" 
on DIAG 552. 



^ This FRU is EC sensitive. See CARR-DR k, 

2 This FRU is EC sensitive. FRU112 may not be present. See CARR-CU 7. 
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Write/Read Exerciser - Routine EEA4 (Continued) 



Routine EEA4 (Continued) DIAG 576 



FAILURE ID 



DESCRIPTION 



ADDITIONAL ACTIONS 



FRUS 



ERROR DISPLAYS 



1. If the value of ERA or ERB is other than 00, see the FSI 
FOLLOW STEPS 1 AND 2 BEFORE TAKING ANY OTHER ACTIONS: section for error code ElOO. 

2. If PSR bit 0=1, see EAD 1 for error code Fnnn. 



TM6070 



The IBG read during the read back check was too long. 



TM6071 



A read back check occurred waiting for the IBG. 



TH6072 



VOID was detected during a read operation. A valid block. TM, or 
ERG was not detected within 67 milliseconds after 'gap in . 



See "Error Analysis" on DIAG 550. 

See the FSI section for error code 7152. 



See "Error Analysis" on DIAG 550. 

See the FSI section for error code 7159- 



See "Error Analysis" on DIAG 550. 

See the FSI section for error code 7153- 



FRU062^ 

FRU06A 

FRU116 

FRU118 

FRU130 

FRU131 

FRU132 

FRU123 

FRU12^ 

FRU125 

FRU119 

FRU1122 

FRUII32 



FRU064 

FRUO62I 

FRU085^ 

FRUI30 

FRU116 

FRU216 

FRUO59 

FRUn7 

FRUI3I 

FRUI32 

FRUnS 

FRUII9 

FRU063^ 

FRUO58 

FRUOI3 



FRU064 

FRUO62I 

FRU085^ 

FRUI30 

FRUn6 

FRU216 

FRUO59 

FRUn7 

FRUI3I 

FRUI32 

FRUII8 

FRUII9 

FRU063^ 

FRUO58 

FRUOI3 



See the "Error Displays" 
on DIAG 552. 



^ This FRU is EC sensitive. See CARR-DR k, 

2 This FRU is EC sensitive. FRU112 may not be present. See CARR-CU 7. 
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Write/Read Exerciser - Routine EEA4 (Continued) 



Routine EEA4 (Continued) DIAG 578 



FAILURE ID 



DESCRIPTION 



ADDITIONAL ACTIONS 



FRUS 



ERROR DISPLAYS 



FOLLOW STEPS 1 AND 2 BEFORE TAKING ANY OTHER ACTIONS: 



2. 



If the value of ERA or ERB is other than 00, see the FSI 

section for error code ElOO. 

If PSR bit 0=1, see EAD 1 for error code Fnnn. 



TH6073 



A data transfer timeout was detected during a read operation. No 
valid IBG was read within 67 milliseconds after 'beg sync'. 



TM607A 



A data transfer timeout was detected during a RBC operation. No 
valid IBG was read within 67 milliseconds after 'beg sync'. 



TM6075 



A read back check of a tapemark determined that the tapemark's 
length was too long. 



See "Error Analysis" on DIAG 550. 

See the FSI section for error code 715^. 



See "Error Analysis" on DIAG 550. 

See the FSI section for error code 7155- 



See "Error Analysis" on DIAG 550. 

See the FSI section for error code 7156. 



FRU0621 

FRU064 

FRU116 

FRU118 

FRU130 

FRU131 

FRU132 

FRU123 

FRU124 

FRU125 

FRU119 

FRU1122 

FRU113^ 



FRUO62I 

FRU064 

FRU116 

FRUII8 

FRUI30 

FRU131 

FRUI32 

FRUI23 

FRU12i^ 

FRUI25 

FRU119 

FRUn22 

FRU113^ 



FRUO62I 

FRU064 

FRU116 

FRUII8 

FRUI30 

FRUI3I 

FRUI32 

FRUI23 

FRU12^ 

FRUI25 

FRUII9 

FRU1122 

FRU113^ 



See the "Error Displays" 
on DIAG 552. 



1 This FRU is EC sensitive. See CARR-DR 4. 

2 This FRU is EC sensitive. FRU112 may not be present. See CARR-CU 7. 



3480 Ml EC336395 

® Copyright IBM Corp. 1984, 1985 



Routine EEA4 (Continued) DIAG 578 



:) 



;) 



:) 






J 



:) 






I) 



;) 



c 



Write/Read Exerciser - Routine EEA4 (Continued) 



FAILURE ID 



TM6076 



TM6077 



TM6078 



TM6079 



TM607A 



TM607B 



DESCRIPTION 



ADDITIONAL ACTIONS 



1. If the value of ERA or ERB is other than 00, see the FSI 
FOLLOW STEPS 1 AND 2 BEFORE TAKING ANY OTHER ACTIONS: section for error code ElOO. 

2. If PSR bit 0=1, see EAD 1 for error code Fnnn. 



No beginning of block or tapemark was detected in the maximum 
allowed time during a read operation. 



A Write Erase Gap operation was not ended by a buffer interrupt. 



A write data flow error occurred. 



A valid density pattern was not read after five retries. 



A timeout occurred waiting for 'write end' when writing a write 
density separator. 



A timeout occurred waiting for the density separator. 



See "Error Analysis" on D I AG 550. 
See the FSI section error code 715^. 



See "Error Analysis" on DIAG 550. 

See the FSI section for error code 715A. 



See "Error Analysis" on DIAG 550. 



See "Error Analysis" on DIAG 550. 

See the FSI section for error code 71^1. 



See "Error Analysis" on DIAG 550. 

See the FSI section for error code 71^^. 



See "Error Analysis" on DIAG 550. 

See the FSI section for error code 71^2. 
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FRUS 



FRU0621 

FRU06^ 

FRU116 

FRU118 

FRUI30 

FRUI3I 

FRUI32 

FRUI23 

FRU12^ 

FRU125 

FRUII9 

FRUn22 

FRUn32 



FRU114 
FRU120 



FRU062 

FRU06^ 

FRUII6 

FRUII8 

FRUI30 

FRUI3I 

FRUI32 

FRUI23 

FRU124 

FRUI25 

FRUII9 

FRUl 122 

FRUII32 

FRU26^ 

FRU265 



ERROR DISPLAYS 



FRU116 



FRU0621 

FRU06^ 

FRU116 

FRUn8 

FRUI30 

FRUI3I 

FRUI32 

FRUI23 

FRU12A 

FRUI25 

FRuns 

FRUn22 
FRUII32 



See the "Error Displays" 
on DIAG 552. 



1 This FRU is EC sensitive. See CARR-DR k. 

2 This FRU is EC sensitive. FRUn2 may not be present. See CARR-CU 7. 
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FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 




1. If the value of ERA or ERB is other than 00, see the FSI 




See the "Error Disp 


ays" 




FOLLOW STEPS 1 AND 2 BEFORE TAKING ANY OTHER ACTIONS: sect 


.Ion for error code ElOO. 




on DIAG 552. 






2. If PSR bit 0=1, see EAD 1 for error code Fnnn. 








TM607C 


A timeout occurred while waiting for the IBG after the density 


See "Error Analysis" on DIAG 550. 


FRU0621 




separator . 


See the FSI section for error code 71^3. 


FRU06A 
FRU116 
FRUn8 
FRU130 
FRU131 
FRU132 
FRU123 
FRU12^ 
FRU125 
FRUn9 
FRUn22 

FRUII32 






TM607D 


This is a microcode program error. 


Call your next level of support. 




TM607E 


A timeout occurred waiting for 'gap in' from the drive. 


See "Error Analysis" on DIAG 550. 


FRU085^ 








FRUn8 










See the FSI section for error code 9^01. 


FRUl 17 
FRU13^ 
FRUII5 






TM607F 


A time out occurred waiting for the drive to be selected on a read 


See "Error Analysis" on DIAG 550. 


FRU085^ 




or write command. 


See the FSI section for error code 8005 . 
See the FSI section for error code 8007. 
See the FSI section for error code 8009- 


FRU199 
FRU2^8 
FRUII8 
FRUO59 
FRU0^9 
FRUIO8 
FRU107 
FRU105 






TM6080 


This is a microcode program error. 


Call your next level of support. 




TM6O8I 


This Is a microcode program error. 


Call your next level of support. 




TM6082 


This is a microcode program error. 


Call your next level of support. 




TM6O83 


A Set Diagnose command was sent to the drive and it did not complete 


See "Error Analysis" on DIAG 550. 


FRUO85I 




correct ly . 




FRUI99 






TM6084 


A Set Diagnose command, sent to the drive, did not complete. 


See "Error Analysis" on DIAG 550. 


FRU085' 








FRUI99 










See the FSI section for error code 8005- 


FRU2A8 
FRUl 18 










See the FSI section for error code 8007. 


FRUO59 
FRU0^9 










See the FSI section for error code 8009- 


FRUIO8 
FRU107 
FRUIO5 







1 This FRU is EC sensitive. See CARR-DR k. 

2 This FRU is EC sensitive. FRU112 may not be present. See CARR-CU 7. 
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FAILURE ID 


DESCRIPTION 


ADDITIONAL ACTIONS 


FRUS 


ERROR DISPLAYS 




1. If the value of ERA or ERB is other than 00, see the FSI 
FOLLOW STEPS 1 AND 2 BEFORE TAKING ANY OTHER ACTIONS: section for error code ElOO. 

2. If PSR bit 0=1, see EAD 1 for error code Fnnn. 




See the "Error Displays" 
on DIAG 552. 


TM6085 


Test EEA^ has completed, and there are one or more errors in the 
counters. The counters are displayed on the screen with the 
following first line: BLKS CORR EEA3 EEA4. (See ERROR DISPLAYS on 
DIAG 552.) 


1. See "Error Counts" on DIAG 550. 

2. a. Test another drive using the same cartridge. 

b. Test the the same 2 drives using another cartridge. 

c. Test both drives using both cartridges. 

d. Run the test using the other CU (if present). 

3. Clean the read/write head. See CARR-DR 1-1, for 
FRU013. 

k. Use the product diskette and run the "unit test" 

option, looking for a high number of temporary errors. 


DR 
FRUO62I 
FRU064 
FRUO63I 
FRUO85I 
FRU216 
FRUO59 
FRUOI3 

CU 
FRUI32 
FRUI3I 
FRUI30 
FRUI25 
FRU12^ 
FRU123 
FRUn9 
FRUIll 
FRUI99 
FRU248 
FRU26^ 
FRU265 


TM6086 


The DLR external register and drive sense do not agree. 
Model (All and B22) or (A22 and Bll). 


See CARR-CU II89 for correct DLR external register switch 
sett ing. 


FRUII8 



^ This FRU is EC sensitive. See CARR-DR k. 
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FAILURE ID 



DESCRIPTION 



ADDITIONAL ACTIONS 



FRUs 



ERROR DISPLAYS 



TM^087 



TM^088 



A timeout error occurred 
during a TIO command to 
the drive. 

A drive status error 
occurred while sending 
code to the drive. 



1. This program has minimum diagnostic capability 
during the drive patching procedure. 

2. This error occurs when a cartridge loader is 
installed and a cartridge is present in the 
drive to be tested. 

3. This error can be bypassed by loading the 
functional code into the control unit and 
setting the control unit on-line. Press unload 
switch of the drive to be tested, reload 
diagnostic EE5^ and run it. To avoid 
channel interference set all the channel 
enable/disable switches to disable. 

k. If this error persists, run "Start Repair" on 
the product diskette. 



See the Error Displays 
on DIAG 552. 



TM4089 



TM408A 



TM^08B 



The correct level of code 
patches is not found on 
the IML diskette. 

The correct level of code 
patches is not found on 
the IML diskette. 

Unable to read the IML 
diskette due to an error. 



1. Make sure the diskette in the diskette reader 
i s the correct level . 

2. This error occurs when a cartridge loader is 
installed and a cartridge is present in the 
drive to be tested. 

3. This error can be bypassed by loading the 
functional code into the control unit and 
setting the control unit on-line. Press unload 
switch of the drive to be tested, reload 
diagnostic EE5^ and run it. To avoid 
channel interference set all the channel 
enable/disable switches to disable. 

Ensure that the control unit successfully 
loads code from the diskette. 

k. If this error persists, run "Start Repair" on 
the product diskette. 



3480 Ml EC336395 
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Scope amp utility - RoutiWEEFO 
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Routine EEFO 



iJR 



DIAG 600 



This routine permits the service representative (SR) to select and loop a register in any 
of the eight control or adapter cards. Addresses, data, clock lines, and so on, can also 
be scoped in the external register area of the control unit using this scoping utility. 

Use the "XR Bus and Control Clocks" timing chart (see EAD 1) as a guide when using 
this scope procedure. 

Error Loop: All errors are ignored when this routine is running. 



Test Selection 

The following screen displays after routine EEFO has been selected. 



This chart shows which diagnostic is used to to^^t the external registers. 



DIAG=(EEFO)-ENTER: 
PATTERN 
TTII 



II 



Address for register selection 
Data field (enter 00) 



Four characters must be entered for the data pattern to be valid. Valid TT patterns are 
listed under ENTRY ADDRESS in the table below. If an odd-numbered address is 
selected, the parity bit is inhibited and the data field will be the default listed in the 
Address and Register Selection chart in Figure 1. 

Parity errors can be forced by selecting the odd number address for the register being 
tested. 



ENTRY 


REGISTER 


PARITY 


DEFAULT 


FUNCTIONAL 


CARD 


ADDRESS 


TESTED 


INHIBIT 


DATA 


AREA 


LOCATION 


21 


CCC 


Yes 


60 


Status Store 


01A-A1G2 


22 


CCC 


No 


FF 


Status Store 


01A-A1G2 


23 


WCR 


Yes 


00 


Write Control 


01A-A1P2 


24 


WCR 


No 


FF 


Write Control 


01A-A1P2 


25 


RCR 


Yes 


00 


Read Data 


01A-A1S2 


26 


RCR 


No 


FF 


Read Data 


01A-A1S2 


27 


DCB 


Yes 


00 


Drive-Adapter 


01A-A1Q2 


28 


DCB 


No 


FF 


Drive-Adapter 


01A-A1Q2 


29 


MDO 


Yes 


00 


Maintenance Adapter 


01A-A1E2 


2A 


MDO 


No 


FF 


Maintenance Adapter 


01A-A1E2 


2B 


BMR 


Yes 


00 


Buffer Adapter 


01A-A1K2 


2C 


BMR 


No 


FF 


Buffer Adapter 


01A-A1K2 


2D 


LSP 


Yes 


00 


Microprocessor 


01A-A1D2 


2E 


LSP 


No 


FF 


Microprocessor 


01A-A1D2 


2F 


BCSL 


Yes 


00 


Buffer Control 


01A-A1L2 


30 


BCSL 


No 


FF 


Buffer Control 


01A-A1L2 











FUNCTIONAl 


DIAGNOSTIC 


REGISTER 


LOCATION 


AREA 


EE12 


ERA 


LSP 


eiA-AlD2 


Processor 


EE13 


ERB 


PCR 






F.E11 


I MR 
ITA 
ITB 
JAH 
JAL 
PRR* 


PER 
PDR 
PSR 
XRA 






EE85 


MDI 
HDD 
PRR* 


MTI 
MTO 


01A-A1E2 


Mnintenanf.n 


CCA 


CER 


eiA-A162 


Status 




ccc 


CMR 




Store 




CDR 


CRR 








PRR* 








BCC 


BOC 


eiA-AlL2 


Buffer 




BCR 


BDR 








BCPC 


BDPH 








BCPH 


BDPL 








BCPL 


BDSE 








BCSE 


BDSH 








BCSM 


BDSL 








BCSL 


BOSS 








BCSS 


BWRP 








PRR* 








BDGG 


BDGl 


91A-A1K2 


Buffer- 




BOAT 


BMR 




Adapter 




CUM** 


CMDT** 








CMM** 


CMS** 






DCB 


DSC 


eiA-A102 


Drive- 




OCR 


DSH 




Adapter 




OLR 


DSL 








DIR 


DSR 








DTR 


ITC 








DSE 










PRR* 








RCR 


RPR 


eiA-AlS2 


Read Data 




RDC 


RRC 








RER 


RSR 








PRR* 








WCR 


WSE 


eiA-AlP2 


Write Dat-T 




PRR* 









Scope Loop Sync Address 

The scope loop routine consists of the following sync address. 



SYNC 




ADDRESS 


DESCRIPTION 


G03A 


Set the PCR extend bits on 


003C 


Write the specified external register 


G03D 


Read the specified external register 


003E 


Read, 'OR' the data and write it back 


0040 


Set the extend bits off 


0042 


Set user reset into the PRR register 



Figure 3. Scope Loop Sync Addresses 



Figure 1. Address and Register Selection Chart 



* This register is used to send a check reset to "*••>' 
or all functional areas. When the register is 
written the 'check reset' line is activated, an (I 
if bit 3 is inactive, all functional areas whos ^ 
assigned bit is active perform a check reset. 
** These Buffer Adapter registers will be tested i n plorc 
of the unmarked Buffer Adapter registers if the rfin».rn1 
unit has the 4.5 Mb/s channel adapter or the 
Extended Data Recording Format feature. 

Figure 2. Diagnostic and External Register :hnrt 
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Scope Loop Liiijiiy - Routine tthO 



This routine permits the service representative (SR) to select and loop a register in any 
of the eight control or adapter cards. Addresses, data, clock lines, arid so on. can also 
be scoped in the external register area of the control unit using this scoping utility. 

Use the "XR Bus and Control Clocks" timing chart (see EAD 1) as a guide when using 
this scope procedure 

Error Loop: All errors are ignored when this routine is running 

Test Selection 

The following screen displays after routine tEEO has been selected. 



This chart shows which diagnostic is used to test the external registers. 



DIAG=(EEEO)-ENTER: 
PATTERN 
TTII 



IT 
II 



Address for register selection 
Data field (enter 00) 



Four characters must be entered for the data pattern to be valid. Valid T F patterns are 
listed under ENTRY ADDRESS in the table below. If an odd-numbered address is 
selected, the parity bit is inhibited and tfie data field will be the default listed in the 
Address and Register Selection chart in Figure 1. 

Parity errors can be forced by selecting the odd number address for the register being 
tested. 



ENTRY 


REGISTER 


PARITY 


DEFAULT 


FUNCTIONAL 


CARD 


ADDRESS 


TESTED 


INHIBIF 


DATA 


AREA 


LOCAFION 


21 


CCC 


Yes 


00 


Status Store 


01A-A1G2 


22 


CCC 


No 


FF 


Status Store 


01A-A1G2 


23 


WCR 


Yes 


00 


Write Control 


01A-A1P2 


24 


WCR 


No 


FF 


Write Control 


01A-A1P2 


25 


RCR 


Yes 


00 


Read Data 


01A-A1S2 


26 


RCR 


No 


FF 


Read Data 


01A-A1S2 


27 


DCB 


Yes 


00 


Drive-Adapter 


01A-Aiq2 


28 


DCB 


No 


FF 


Drive-Adapter 


OlA A1Q2 


29 


MDO 


Yes 


00 


Maintenance Adapter 


01A-A1E2 


2A 


MDO 


No 


FF 


Maintenance Adapter 


01A-A1E2 


2B 


BMR 


Yes 


00 


Buffer Adapter 


01A-A1K2 


2C 


BMR 


No 


FF 


Buffer Adapter 


01A-A1K2 


2D 


LSP 


Yes 


00 


Microprocessor 


01A~A1D2 


2E 


LSP 


No 


FF 


Microprocessor 


01A-A1D2 


2F 


BCSL 


Yes 


00 


Buffer Control 


01A-A1L2 


30 


BCSL 


No 


FF 


Buffer Control 


01A-A1L2 



Figure 1. Address and Register Selection Chart 









FUNCTIONAL 


DIAGNOSTIC 


REGISTER 


LOCATION 


AREA 


EE12 


ERA LSP 


01A-A1D2 


Processor 


EEI3 


ERB PCR 






EE14 


IMR PER 
ITA PDR 
ITB PSR 
JAH XRA 
JAL 








PRR* 






EE85 


MDI MTI 
MDO MTO 
PRR* 


0IA-A1E2 


Maintenance 


CCA CER 


OIA A1G2 


Status 




CCC CMR 




Store 




CDR CRR 








PRR* 






BCC BDC 


01A-AIL2 


Buffer 




BCR BDR 








BCPC BDPH 








BCPII BDPL 








BCPL BDSE 








BCSE BDSH 








BCSH BDSL 








BCSL BOSS 








BCSS BWRP 








PRR* 








BDGO BMR 


OIA AIK2 






BDGl 








BOAT 








DCB DSC 


01A-A1Q2 


Drive- 




OCR DSH 




Adapter 




DLR DSL 








DIR DSR 








DIR ITC 








DSE 








PRR* 








RCR RPR 


OIA A1S2 


Read Data 




RDC RRC 








RER RSR 








PRR*' 








WCR WSE 


0IA-A1P2 


Write Data 




PRR^ 







Routine EEFO 
Scope Loop Sync Address 

The scope loop routine consists of the following sync address 



DIAG 600 



SYNC 




ADDRESS 


DESCRIPTION 


003A 


Set the PCR extend bits on 


003C 


Write the specified external register 


003D 


Read the specified external register 


003E 


Read, 'OR* the data and write It back 


0040 


Set the extend bits off 


0042 


Set user reset Into the PRR register 



Figure 3. Scope Loop Sync Addr 



* This register is used to send a check reset to any 
or all functional areas. When the register is 
written the 'check reset' line is activated, and 
if bit 3 is inactive, all functional areas whose 
assigned bit is active perform a check reset. 

Figure 2. Diagnostic and External Register Chart 
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Scope Loop Utility - Routine EEFO (Continued) 
Scope Loop Sync Address (Continued) 

The scope loop sync address provides a positive going sync pulse, when the 
microprocessor fetches an Instruction from the selected address. The negative going 
part of this pulse should be used to sync the oscilloscope when scoping the XR timings 
for a specific part of the EEFO routine. The first Subsystem Clock SO time (after the 
negative transition of the sync pulse) starts that part of the XR timing sequence (see 
DIAG610). 

This scope loop routine contains the following sync addresses. See DIAG 610 for the 
following reference key locations. 



SYNC 
ADDRESS 


DESCRIPTION 


0038 

D 


Turns on both XR page selection XR 
address extend bits. Sets PCR bits 
6 and 7 to one (equals XR page D). 
They may already be on. 


003A 


Turns off both XR page selection XR 
address extend bits. Sets PCR bits 
6 and 7 to zero (equals XR page A). 


003C 

B 


Sets the XR page to the page 
selected by the service represent- 
ative. PCR bits 6 and 7. and XR 
XR extend bits and 1, respective- 
ly, are set to the XR page of the 
selected XR. See Figure 2 on this 
page. 


0040 

D 


Writes the XR that was selected in 
the "Test Selection". During add- 
ress selection, the XR address bus 
contains the address of the select- 
ed XR. During write time the XR 
data bus contains the data specif- 
ied in the "Data Used" in "Test 
Selection". See Figure 1 on DIAG 
600. 


0042 

B 


Reads the XR selected in "Test 
Selection". During address select- 
ion the XR address bus contains the 
address of the selected XR. Dur- 
ing read time, the XR data bus 
contains the data specified in the 
"Data Used" (see Figure 1 on DIAG 
600) in "Test Selection" that was 
written into the selected XR during 
sync address 0040. 


0044 

B 


Reads, then writes the XR selected 
during "Test Selection". During 
address selection, the XR address 
bus contains the address of the 
selected XR. During read time, the 
XR data bus contains the data 
specified in the "Data Used" (see 
Figure 1 on DIAG 600) "Test Select- 
ion" that was written into the sel- 
ected XR during sync address 0040. 
During write time, the XR data bus 
contains the data that was read 
during the read part of this sync 
address. 



Set the sync address by performing the following: 

1. Start routine EEFO running (see "Test Selection" on DIAG 600). 

2. Press the PF key on the MD. 

3. Enter a 2 (alter parameters). 

4. The screen displays. WANT TO ALTER TEST PARM? Press Yes. 

5. Enter sync address (xxxx). See Figure 1 on this page. 

6. On next display enter a 7 (run). 

7. IS THIS CORRECT? Press Yes. 

8. Attach the scope lead (on this control unit) to 01A-A1E2Z12. 

If the following screen is displayed after setting up the scope loop and sync address, you 
can Ignore it because the loop routine Is still running. 
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The notes on this page refer to to the diagram on DIAG 615. 
Notes: 



1. 



SUPPORT DIAG CNTRL 


SECTION: 


EExx Izz 


ROUTIN: 


EEyy 
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/RTN» 



The following chart indicates which bits are active for any one of the eight registers that 
can be selected with routine EEFO. 





EXTENC 
BITS 


) XR ADDRESS 
BUS BITS 






1 
1 


1 2 3 4 P 




XR 
REGISTER 






FUNCTIONAL 
AREA 


CARD 
LOCATION 


2 3 4 5 6 7 


CCC 
WCR 
RCR 
DCB 
MDO 
BMR 
LSP 
BCSL 



1 
1 

1 

1 
1 1 
1 1 
1 1 




10 1 
110 
10 111 
10 1110 
111111 
10 10 


Status Store 
Write Data Flow 
Read Clock/Format 
Drive-Adapter 
Maint. Adapter 
Buffer Adapter 
Microprocessor 
Buffer Adapter 


01A-A1G2 
01A-A1P2 
01A-A1S2 
01A-A1Q2 
01A-A1E2 
01A-A1K2 
01A-A1D2 
01A-A1L2 



Figure 2. Extend Bit and XR Register Chart 



The logic card that contains the XR that is selected turns on its line to the MA card. 
Each line name identifies the card that it came from. For example, selecting the CCC 
register's XR turns on 'SS addressed' line to the MA card. The MA card checks the 
lines from all cards to ensure that only one XR is selected at a time. It also checks 
that one line is on during all XR operations. 



The logic pages used are: 
and MA002. 



BA001, DF001, DI001, MP003, RC001 , SS001 , MA001, 



2. To read the XR selected by the XR address and XR extended bits and 1 at 818-821 
time. However, the XR data read from the selected XR is actually latched. 

The logic pages used are: BA001, DI001, MA001. RC001 . 88001. in the 
microprocessor card at 818-819 time. 

3. To all microprocessors cards with XR registers. If active during 'XR addressed 
clock' time, a check 2 and 'XR error latched' are set. 

4. The microprocessor card samples 'XR error ungated' during 89-810 time for XR 
write, and 820-821 time for XR read. 

5. When the MP instruction decodes as an XR write, data is put on the XR data bus and 
write gate is turned on. 

0038 - PCR bits 6,7 =1,1 

003A - PCR bits 6,7 0,0 

003C - PCR bits 6,7 = XR page of 

selected XR (see Figure 2 on this page) 
0040 - From EEFO's, data used in the write 

data test selection parameter 
0042 - 8R selected XR read data that 

was written in address sync 

word 0040 cycle 

The bidirectional XR data bus can have write data on it from 80-814 time, but the 
selected XR writes at 85-87 'XR load' time. The XR data bus can have read data on 
it at 818-821 time, however, it is set into the microprocessor card's read data 
register (RDR) at 818-819 time. 

6. Used by the MA to validate its 'one and only one' check. 

7. To write the XR selected by the XR address and XR extend bits and 1 at 80-813 
time. The XR write data is set on the XR data bus at 80-813 time, but the selected 
XR sets at 85-87 XR load' time. 

The logic pages used are: BA001, DF001 , DI001 , MA001, RC001, 88001. 

8. To all XR cards on fogies pages BA001 , DF001, DI001 , MA001, RC001 , 88001 and to 
BA003 from BA002as '-XR load clock'. 



Figure 1. Scope Loop Sync Address Descriptions 
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Scope Loop Utility - Routine EEFO (Continued) 
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Microprocessor Clock ^T Clock) 
Subsystem Clock (S Clock) 



(Sync for addresses — n 
38, 3A, 3C, ^0, ^2, k^) t 

EEFO Sync Word Pulse ► // — i 

(sync mi nus ) ^ 



Tl 



2 13 1^ 15 |6 17 18 19 I 101 1 1 1 121 13 



<12 ► 


T3 


.4-. 


Jk -> 


T5 


T6 


T7 


]k 15 


16 


17 


18 19 


20 


21 






TO 



Tl 



2 13 



k 15 16 17 18 19 I 101 11 I 121 13 



^T2 ► 
1^1 15 



^ Jk ^ 
171 181 19 



TO 

1 



SYNC ADDRESS 
(see DIAG 605 for | 
reference keys) 

I- + 



0038 



003A 



003c 

B 



0040 



00^2 



0044 



I -S5-S7 

I 

I -XR Extend 

Bits 0-1 
± 



I -S5-S7 

I 

I -XR Extend 

Bits 0-1 
± 



I -S5-S7 

I 

-XR Extend 
I Bits 0-1 



JL 
T 



i -S5-S7 

I 

-XR Extend 

I Bits 0-1 



± 
T 



I -S5-S7 



-XR Extend 
I Bits 0-1 



-L 
T 



I -S5-S7 



-XR Extend 
I Bits 0-1 



Can be in either state 



Can be in either state 



1 r 



Both extend bits must be on here 



Both extend bits must be off 



Extend bits are set for the XR page of the 
XR register selected by the SR 



Extend bits are set for the XR page of the 
XR register selected by the SR 



J 



Extend bits are set for the XR page of the 
XR register selected by the SR 



Extend bits are set for the XR page of the 
XR register selected by the SR 
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Microprocessor Clock (T Clock) 
Subsystem Clock (S Clock) 



-Sli4-S15 

-XR Address Bus (P, 0-4) 

-MP (User) XR Addressed 



-S18-S21 

-XR Read Gate 

-XR Error Ungated 



-S20-S21 



-XR Error Ungated - 

Sample Clock 
(internal - cannot be scoped) 



-XR Data Bus (P, 0-7) 

-XR Addressed Clock 

-S0-S13 

-XR Write Gate 

-S9-S10 
-XR Load 



2 13 h 15 |6 17 18 



This clock pulse cause the XR address bus^ — n 
to set from the CS address bus (even pty). f 

,,4- 




Notes are on DIAG 605. 



Address of the XR 



Must be val id by ->| 



Read 



— I Must be valid here -i 

for test of only one|XR selected 



Write (if not already on) 



iv.v.v.v.t;: 



1 



Read or write will not 
set if address bus parity 
errors are detected 



i 



L 



Resets if the next MP 
instruction is for a 
XR on a different card 



Resets if the 
address bus bits 
change. 



When read gate is active, the selected XR register 
contents are placed on the XR data bus. 



Becomes active during a read when ►• 

the MA card detects odd parity on the XR 
address bus, or more than one XR is addressed. 



L 



Becomes active during a write when the MA card 
detects odd parity on the XR bus, or more than 
one XR is addressed. Also, it comes on if the 
XR user card detects a data bus parity error 
dur I ng the wr i te . 



\ I 

Sample XR selection error 



Used only when read gate is on. — ►! 



Wrong parity is detected during read by the MP card, — ► 
but no external error line is available. The error 
code describes the error. 



Sample XR selection error 

1 '<4-Used only when write gate is on 

f— Wrong parity during a write causes ' XR error ungated' 
I from the XR user card to become active. 



(Read) | (Write) See Note 5. 

L~ Data from the XR set on the data bus. 



Used only on a read cycle. — ►' 



4 Used only on a write cycle. 



Becomes active if an instruction specifies 



that an XR is to be written. 



1 r 



-l<4— Used when write gate is not on. 

(this line is a free-running clock.) 



i<4— When write gate is on, data is sent 
from the XR data bus to the selected 
XR. 



See Note 1 , 



See Note 2. 



See Note 3- 



See Note h. 



See Note 6. 



See Note 7. 



See Note 8. 
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Drive Patch Load Utility - Routine EEF1 

This routine is used to automatically read microcode from the 
IML diskette and then send it to the drive. 

Error Loop does not apply to this routine. 

Test Selection 

This routine cannot be selected directly from the maintenance 
device (MD). 

When any routine is loaded that requires drive microcode 
patches from the IML diskette, this routine is automatically 
loaded. 
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Drive Command Exerciser 



Drive Command Exerciser DiAG 720 



The drive command exerciser is a group of programs, on the 
support diskette, which permits you to test a suspect drive for 
failures. The support diskette is loaded on a maintenance device 
(MD), which is connected to a control unit. The drive command 
exerciser issues commands to the suspect drive in a concurrent 
maintenance mode. The exerciser can be used to isolate drive 
motion problems or failures caused by a specific command 
sequence. 

You must select one channel adapter and one drive to run the 
commands on. The maintenance device (MD) will display the 
channel adapters you are allowed to select from. Only those 
channel adapters that the control unit microcode is able to 
communicate with, will be displayed. If you select a channel 
adapter that is not on the MD display, an error is caused. 

You can run a predefined group of commands to the drive by 
selecting routine 1 or 2, or you can run a group of commands of 
your own selection, up to a maximum of eight commands. 

Note: Routine 2 cannot be looped because the last 
command of that routine is a Rewind Unload. Any 
group of commands that contains a Rewind Unload 
(RUN) command should not be looped, because it can 
cause errors. 

Any motion command issued to a drive after a Rewind 
Unload (RUN) command will cause an error. 

A command is entered by keying in the command acronym and 
pressing the ENTER key. When all the commands in the chain 
are entered, a null entry (the ENTER key is pressed again) 
signals the program that all the command entries have been 
made. A run mode option selection screen is then displayed. 

Once a command chain is entered and the run mode is selected, 
the MD sends the commands to the control unit. Each 
command is executed in turn. Status from the control unit is 
sent to the MD and is analyzed by the exerciser microprogram. 
Depending on the status returned from the control unit, one of 
the following actions are taken: 

• If the command sent receives a good beginning and ending 
status from the device, the next command is issued. 

• If the status returned is a channel command retry, the same 
command is reissued. 

• If the status returned is a unit check, the program gets 
sense data from the control unit and displays an error 
message followed by the sense data. 



Commands 

Commands are entered as acronyms by way of the maintenance 
device keyboard/display. If additional data such as record 
number, data length, and number of blocks is required, the 
exerciser microprogram will request the information. 

The following commands are supported by the drive command 
exerciser: 

BSB - Backspace block 

BSF - Backspace file 

DSE - Data security erase 

ERG - Erase gap 

FSB - Forward space block 

FSF - Forward space file 

LDD - Load display 

LOC - Locate block 

MDS - Mode set 

NOP - No operation 

RBI - Read block ID 

RBK - Read backward 

RBL - Read buffered log 

RDF - Read forward 

REW - Rewind 

RUN - Rewind unload 

SID - Sense path/group ID 

SIO - Sense I/O 

SNS - Sense 

TIO - Test I/O 

WRT - Write to tape with synchronize 

buffer command 
WTM - Write tapemark 
RES - Reserve device 
REL - Release device 

For write data commands that execute in tape write immediate 
mode (SYN - Synchronize buffer), block size (1K increments to 
32K) and block count (1 to 256) must be defined. 

Run Mode Options 

Execution run mode options are: 

• Once: The command or command chain executes once. 

• Continuous Loop: The loop continues until an MD function 
key is pressed, or an error is detected. If an error is 
detected, the loop ends and an error message is displayed 
on the MD keyboard/display. The error message is followed 
by 32 bytes of sense information. 

Note: The loop option should not be selected if 
you are using the Rewind Unload (RUN) command. 
If loop is used with a group of commands containing 
Rewind Unload, an error will occur. 

• Loop 255 Times: The command or command chain loops 
255 times, or until an error is detected. If an error is 
detected, the loop ends and an error message is displayed 



on the MD keyboard/display. The error message is followed 
by 32 bytes of sense information. 

Status and error data sent to the MD keyboard/display contains 
the same information as would normally be sent to the host 
system. 

Error Display 

If an error is detected while the drive command exerciser is 
executing, the following error screen is displayed. 

The first and second lines are used to display an error message 
that describes the error. The last line is used to indicate the 
command that was executing when the error occurred. 



(Error 
Message) 

ON THE COMMAND: 

(Command) 



Error Messages 

The following error messages are displayed on lines 1 and 2 of 
the MD keyboard/display when an error is detected while the 
drive command exerciser is executing. 

LOOK AT SENSE FOR PROBLEM 

INCORRECT NUMBER OF DATA BYTES SNT 

DEVICE IS IN USE 

INVALID DATA WITH COMMAND 

CANNOT RELEASE, NOT RESERVED 

NEED RES TO EXECUTE COMMAND 

INVALID DIAGNOSTIC OP-CODE 

INVALID CHANNEL OP-CODE 

CANNOT SCHEDULE OPERATION 

SENSE HAS ERROR DATA 

TIMEOUT ALLOC BUFF SW 

ERR DUR. WRTCARR WCA ORDER 

ERR DUR. WRTCACC WCA ORDER 

ERR DUR. DIAGINT WCA ORDER 

TIMEOUT DURING PMA RESP. 

FOUND DEVICE XFER ACTIVE 



THE TAPE IS FILE PROTECTED 
DEVICE IS NOT READY 
CHANNEL COMMAND RETRY 
NO BUFFER RECORDS PRESENT 
BUFFER IS IN USE 
NO ROOM IN BRT TO CREATE REC 
DEVICE IS NOT ONLINE 
BUFFER DATA NOT CORRECT 
XR ERROR 

DEFERRED UNIT CHECK 
CHANNEL TRANSFER ACTIVE 
SNS ERROR MATCH CODE MATC 
ERROR PROCESSING RBSSSS ORDER 
ERR DUR. DIAG MODEWCA ORDER 
UNIT CK END STAT FROM DV 
ERR DURING SWB SSS ORDER 
ERR DURING RBE SSS ORDER 
ERR DUR. RDCADC RCA ORDER 
ERR DUR. WTCADS WCA ORDER 
DIDNT SEE IBG DUR LWR CMND 
BCSE NOT COMP OR FRU ACTIVE 
BDSE FRUS ACTIVE 
ATTEMPTING TO RD INVAL CS 
RD BUFF POINTERS FOR TM 
SET OF DIAG MODE FAILED 
ERR DUR DEV SEL SEQUENCE 
ERR DUR DEV CMND SEQUENCE 
RESET OF DIAG MODE FAILED 
DORBPCMND B4 DEL REC 
TIMEOUT ENDING LWR OP 



3480 Ml EC336395 

® Copyright IBM Corp. 1984, 1985 



) 



) 



) 



) 



.} 



;) 



:) 



Drive Command Exerciser DIAG 720 



) 



:i 



.1 







O 



O 






o 



The drive command exerciser is a group of programs, on the 
support diskette, which permits you to test a suspect drive for 
failures. The support diskette is loaded on a maintenance device 
(MD), which is connected to a control unit The drive command 
exerciser issues commands to the suspect drive In a concurrent 
maintenance mode. The exerciser can be used to isolate drive 
motion problems or failures caused by a specific command 
sequence. 

You must select one channel adapter and one drive to run the 
commands on. The maintenance device (MD) will display the 
channel adapters you are allowed to select from. Only those 
channel adapters that the control unit microcode is able to 
communicate with, will be displayed. If you select a channel 
adapter that is not on the MD display, an error is caused. 

You can run a predefined group of commands to the drive by 
selecting routine 1 or 2. or you can run a group of commands of 
your own selection, up to a maximum of eight commands. 

Note: Routine 2 cannot be looped because the last command of 
that routine is a Rewind Unload. Any group of comnriands 
that contains a Rewind Unload (RUN) command should not 
be looped, because it can cause errors. 

Any motion command issued to a drive after a Rewind 
Unload (RUN) command will cause an error. 

A command is entered by keying in the command acronym and 
pressing the ENTER key. When ail the commands in the chain 
are entered, a null entry (the ENTER key is pressed again) 
signals the program that all the command entries have been 
made. A run mode option selection screen is then displayed. 

Once a command chain is entered and the run nrxxJe is selected, 
the MD sends the commands to the control unit Each command 
is executed in turn. Status from the control unit is sent to the MD 
and is analyzed by the exerciser microprogram. Depending on 
the status returned from the control unit, one of the following 
actions are taken: 

• If the command sent receives a good beginning and ending 
status from the device, the next command is issued. 

• If the status returned is a channel command retry, the same 
command is reissued. 

• If the status returned is a unit check, the program gets sense 
data from the control unit and displays an error message 
followed by the sense data. 

Note: The control unit error light can blink on and off under 

certain normal operating conditions. Real erroi s will be 
reported on the error display. 



Commands 

Commands are entered as acronyms by way of the maintenance 
device keyboard/display. If additional data such as record 
number, data length, and number of blocks is required, the 
exerciser microprogram will request the information. 

The following commands are supported by the drive command 
exerciser: 

BSB - Backspace block 

BSF - Backspace file 

DSE - Data security erase 

ERG - Erase gap 

FSB - Forward space block 

FSF - Forward space file 

LDD- Load display 

LOG - Locate block ^ 

MDS - Mode set 

NOP - No operation 

RBI - Read block ID 

RBK - Read backward 

RBL- Read buffered log 

RDF - Read forward 

REW- Rewind 

RUN - Rewind unload 

SID - Sense path/group ID 

SIO - Sense I/O 

SNS - Sense 

TIO- Test I/O 

WRT - Write to tape with synchronize 

buffer command 
WTM - Write tapemark 
RES - Reserve device 
REL- Release device 

For write data commands that execute in tape write immediate 
mode (SYN - Synchronize buffer), block size (IK increments to 
32K) and block count (1 to 256) must be defined. 



Run Mode Options 

Execution run mode options are: 

• Once: The command or command chain executes once. 

• Continuous Loop: The loop continues until an MD function 
key is pressed, or an error is detected. If an error is 
detected, the loop ends and an error message is displayed 
on the MD keyboard/display. The error message is followed 
by 32 bytes of sense information. 

Note: The loop option should not be selected if you are 

using the Rewind Unload (RUN) command. If loop is 
used with a group of commands containing Rewind 
Unload, an error will occur. 

• Loop 255 Times: The command or command chain loops 255 
times, or until an error is detected. If an error is detected, 
the loop ends and an error message is displayed on the MD 
keyboard/display. The error message is followed by 32 
bytes of sense information. 

Status and error data sent to the MD keyboard/display contains 
the same information as would normally be sent to the host 
system. 



Error Display 

If an error is detected while the drive command exerciser Is 
executing, the following error screen is displayed. 

The first and second lines are used to display an error message 
that describes the error. The last line is used to indicate the 
command that was executing when the error occurred. 



(Error 
Message) 

ON THE COMMAND: 

(Comnand) 



Error Messages 

The following error messages are displayed on lines 1 and 2 of 
the MD keyboard/display when an error is detected while the 
drive command exerciser is executing. 

LOOK AT SENSE FOR PROBLEM 

INCORRECT NUMBER OF DATA BYTES SNT 

DEVICE IS IN USE 

INVALID DATA WITH COMMAND 

CANNOT RELEASE, NOT RESERVED 

NEED RES TO EXECUTE COMMAND 

INVALID DIAGNOSTIC OP-CODE 

INVALID CHANNEL OP-CODE 

CANNOT SCHEDULE OPERATION 

SENSE HAS ERROR DATA 

TIMEOUT ALLOC BUFF SW 

ERR DUR. WRTCARRWCAORDER 

ERR DUR. WRTCACC WCA ORDER ^ 

ERR DUR. DIAGINT WCA ORDER 

TIMEOUT DURING PMA RESP. 

FOUN D DEVIC E XFE R ACTIVE 

THE TAPE IS FILE PROTECTED 

DEVICE IS NOT READY 

CHANNEL COMMAND RETRY 

NO BUFFER RECORDS PRESENT 

BUFFER IS IN USE 

NO ROOM IN BRT TO CREATE REC 

DEVICE IS NOT ONLINE 

BUFFER DATA NOT CORRECT 

XR ERROR 

DEFERRED UNIT CHECK 

CHANNEL TRANSFER ACTIVE 

SNS ERROR MATCH CODE MATC 

ERROR PROCESSING RBSSSS ORDER 

ERR DUR. DIAG MODEWCA ORDER 

UNIT CK END STAT FROM DV 

ERR DURING SWB SSS ORDER 
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Drive Command Exerciser 

ERR DURING RBE SSS ORDER 
ERR DUR. RDCADC RCA ORDER 
ERR DUR. WTCADS WCA ORDER 
DIDNTSEE IBG DUR LWR CMND 
BCSE NOT COMP OR FRU ACTIVE 
BDSE FRUS ACTIVE 
ATTEMPTING TO RD INVAL CS 
RD BUFF POINTERS FOR TM 
SET OF DIAG MODE FAILED 
ERR DUR DEVSEL SEQUENCE 
ERR DUR DEV CMND SEQUENCE 
RESET OF DIAG MODE FAILED 
DO RBP CMND B4 DEL REC 
TIMEOUT ENDING LWR OP 
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Drive Command Exerciser (Continued) 
Drive Command Exerciser Diagram 



Drive Command Exerciser (Continued) DIAG 721 



*** MAIN MENU *** 
ENTER A NUMBER 
FROM THE FOLLOWING 
LIST: 



1=SUBSYS DIAGNOSTICS 
2=SUBSYS OSPLY/ALTER 
3=SUPP0RT UTILITIES 
* END OF LIST * 



(1) 



1= SELECTED DIAG. 
2= BASIC CU TESTS 
3= DR CMD EXERCISER 
4= MD/MA DIAG. 



(3) 



THIS PROGRAM LETS 
YOU SELECT A CHANNEL 
AND A DRIVE AND 
CHAIN COMMANDS 



REMOVE THE TAPE FROM 
THE DRIVE YOU WANT 
TO USE BEFORE YOU 
CONTINUE 



ONLY THE FOLLOWING 
CHANNEL ADAPTERS ARE 
ACTIVE. CHOOSE ONE! 
A B C D 



ENTER LOGICAL 
ADDRESS OF THE DRIVE 
TO BE TESTED (O-F) 



BEFORE YOU CONTINUE 
ENSURE THAT THE 
CUSTOMER HAS VARIED 
DRIVE X OFFLINE. 



a n 



MSG7 INSERT TAPE IN 
DRIVE X AND MAKE IT 
READY 



YOU CAN USE 
PREDEFINED COMMANDS 
OR YOU CAN USE YOUR 
OWN LIST. 



DO YOU WANT 
PREDEFINED COMMANDS? 



.(YES)- 



1= ROUTINE 1 
2= ROUTINE 2 
3= MANUAL ENTRY 
§ 2 DOES NOT LOOP 



ENTER COMMAND ONLY. 
SEE REF TEXT FOR 
ABBREVIATIONS. 



.(REF) 



Up to eight commands 
can be entered, one 
at a time. 

Press ENTER 



SELECT MODE OF RUN. 
1= ONCE; 2= LOOP 
UNTIL ERROR OCCURS 
3= LOOP 255 TIMES 



(REF)- 



1= RUN ONCE THROUGH 
2= LOOP FOREVER IF 
NO ERROR OCCURS 
3= LOOP 225 TIMES 



-(REF)- 




l=REW,WRT(l6x),WTM, 
BSF.LOC.RDFdOx), 
RBK( 10x),FSF. 

2=REW,WTM,DSE,REW... 



BSB=BACK SPACE BLOCK 
FSB= FWD SPACE BLOCK 
RES= RESERVE DRIVE 
REW= REWIND 



FSF,WRT (5nx),WTM, 

BSF,LOC,LOC,BSF,LD0, 

RUN 



REL= RELEASE DRIVE 
RUN= REWIND UNLOAD 
WTM= WRITE TAPEMARK 
NOP= NO OPERATION 



LDD= LOAD DISPLAY 
RBL= READ BUFFER LOG 
WRT= WRITE TO TAPE 
RDF= READ FORWARD 



PRESS ENTER TO START 
PRESS ANY FUNCTION 
KEY TO STOP. 



See Note 1. 
See Note 2. 



RBI= READ BLOCK ID 
SNS= READ SENSE 
SID= SENSE ID 
SIO= SENSE 10 



1= REPEAT THE SAME 
2= CHANGE OPTIONS 
3= NEW COMMANDS 
A- END PROGRAM 



TlTTI) (3) (4) 



RBK= READ BACKWARD 
LOC= LOCATE BLOCK 
MDS= MODESET 
TIO= TEST 10 



FSF= FWD SPACE FILE 

BSF= BKWD SPACE FILE 

ERG= ERASE GAP 

DSE= DATA SEC ERASE 



->- Return to 
MAIN MENU 



Return to the 
ENTER COMMAND 
ONLY screen 



Note 1 : The actual number of blocks written to tape using the write 
command is twice as many as entered on the MD keyboard. 

Note 2. Read commands will read multiple blocks from the drive. 
The next read command will purge the buffer and read the 
following block from the drive. 
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Drive Command Exerciser Details 

The Drive Command Exerciser programs are written on the 
support diskette. Once the support diskette has been placed in 
the maintenance device and the control program has been 
loaded, the MD display screen indicates the control unit serial 
number and the EC level and part number of the support diskette. 

Press ENTER: The following screen displays. 



• *• 


MAIN 


MENU *** 


ENTER A NUf^BER | 


FROM 


THE 


FOLLOWING 


LIST 







Press ENTER: The following screen displays. 



1=SUBSYS DIAGNOSTICS 
2=SUBSYS DSPLY/ALTER 
3=SUPP0RT UTILITIES 
* END OF LIST * 



Enter a 1: The following screen displays. 



1= SELECTED DIAG. 
2= BASIC CU TESTS 
3= DR CMD EXERCISER 
4= MD/MA DIAG. 



Enter a 3: The following information screen displays. 



THIS PROGRAM LETS 
YOU SELECT A CHANNEL 
AND A DRIVE AND 
CHAIN COMMANDS. 



Press ENTER: The following screen displays. 



REMOVE THE TAPE FROM 
THE DRIVE YOU WANT 
TO USE BEFORE YOU 
CONTINUE 



• Remove the cartridge completely from the drive. 



Press ENTER: The following screen displays. 



ONLY THE FOLLOWING 
CHANNEL ADAPTERS ARE 
ACTIVE. CHOOSE ONE! 
A B C D 



• The channel adapter that is to be tested is selected from this 
display. 

• Any adapter not shown is either not working correctly or not 
present. 

Enter an A, B, C, or D: The following screen displays. 



ENTER UNIT ADDRESS 
OF THE DRIVE TO BE 
TESTED. (0-F) 



• This entry identifies the tape drive that will be tested. 

Note: In a dual control unit configuration the MD can be attached 
to either control unit; therefore, any drive can be tested. 

Enter the drive address: The following screen displays. 



BEFORE YOU CONTINUE 
ENSURE THAT THE 
CUSTOMER HAS VARIED 
DRIVE X OFFLINE. 



• X = Current drive being tested. 

Press ENTER: The following screen displays. 



MSG7 


INSERT 


TAPE 


IN 


DRIVE 


X AND 


MAKE 


IT 


READY 









This entry prepares the drive you want to use so the MD can 
exercise It. 

After the drive is ready, press ENTER. The following screen 
displays. 



DO YOU WANT 
PREDEFINED COMMANDS? 



• A YES response to "Do you want predefined commands?" 
causes the following screen to display: 



1 = ROUTINEl 

2 = R0UTINE2 

3 = MANUAL ENTRY 

# 2 DOES NOT LOOP 



If you press the ref key while the above display is active, you 
will be shown the contents of routine 1: 

- REW, WRT(16x). WTM. BSF, LOC. RDF(IOx), RBK{10x) 
and FSF commands. 

And the contents of routine 2: 

- REW, WTM. DSE, REW, FSF, WRT(511x). WTM BSF. LOC, 
LOC, BSF, LDD, and RUN commands. 

If one of the routines Is selected, each command executes in 
the sequence noted above. 

A NO response to "Do you want predefined commands?" 
causes the following screen to display: 



ENTER COMMAND ONLY. 
SEE REF TEXT FOR 
ABBREVIATIONS. 



• Commands can be entered from this screen only. 

• Up to eight commands can be entered, one at a time. 

• If the command abbreviations are not known, pressing the 
REF key will cause prompting screens to display. See the 
Drive Command Exerciser Diagram for the content of the 
screens (DIAG 721). 

- Pressing REF causes the next prompting screen to 
display. 

- Pressing RET causes the 'ENTER COMMAND ONLY' 
screen to return. 

• Press ENTER after each command abbreviation Is keyed In. 

Note: If the LDD, WRT, LOC, or MDS commands are 
entered, additional prompting screens will display. See 
Prompting Screens on DIAG 725 for the content of the 
screens. 



Drive Command Exerciser Details DIAG 722 

Press ENTER: The following screen displays. 



SELECT MODE OF RUN 
1= ONCE; 2= LOOP 
UNTIL ERROR OCCURS 
3= LOOP 255 TIMES 



• Pressing the REF key causes a prompting screen to display 
that defines the selections. 

- ONCE - The commands run one time. 

- CONTINUOUS LOOP - The loop continues until an MD 
function key is pressed, or an error occurs. If an error is 
detected, the loop ends and an error message Is 
displayed on the MD keyboard/display. The error 
message is followed by 32 bytes of sense information. 

- LOOP 255 TIMES - The command or command chain 
loops 255 times. If an error Is detected, the loop ends 
and an error message is displayed. The error screen is 
followed by another screen that contains 32 bytes of 
sense information. 

Note: The loop option should not be selected if you are using the 
Rewind Unload (RUN) command. If loop is used with a group of 
commands containing Rewind Unload, an error will occur. Select 
the run mode and press ENTER: The following screen displays. 



PRESS ENTER TO START 
PRESS ANY FUNCTION 
KEY TO STOP. 



Press ENTER: The following screen displays. 



1= REPEAT THE SAME 
2= CHANGE OPTIONS 
3= NEW COMMANDS 
4= END PROGRAM 



See the Drive Command Exerciser Diagram (DIAG 721) for 
the paths taken for each selection. 

If routine 2 is being used, you cannot change options. If you 
select option 2 It will default to option 1. 
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Device Command Exerciser Details (Continued) 
Prompting Screens 
Load Display (LDD) 



DO YOU WANT TO USE 
THE DEFAULT MESSAGE 
AND CONTROL? 



(NO) 



(YES) 



ENTER ONE HEX BYTE 
FOR CONTROL OF THE 
DISPLAY. 



Return to the 
ENTER COMMAND 
ONLY screen 



ENTER UP TO SIXTEEN 
CHARACTERS TO BE 
DISPLAYED ON THE 
DRIVE. 



The bits used to control the load display option are defined as follows: 

• Bits 0,1, and 2 

- 000 - Permit drive message to overlay message 

- 001 - No overlay unless tape is removed 

- 010 - No overlay until drive is ready 

- 111 - Display both messages until cartridge is removed, 

then display 9-16 until the drive is ready. 

• Bit 3 

- - Display message specified by bit 5 

- 1 - Display both messages 

• Bit 4 

- 1 - Flash message specified by bit 5 

• Bits 

- - Display bytes 1 through 8 

- 1 - Display bytes 9 through 16 

• Bits 6 and 7. 

- Reserved 



Write To Tape (WRT) 



ENTER 


HEX 


NUMBER 01 


TO IF 


FOR 


BLOCKSIZE. 


THESE 


ARE 


MULTIPLES 


OF 1024 BYTES. 







ENTER IN HEX THE 
NUMBER OF BLOCKS TO 
WRITE FROM 0001 TO 
FFFF. 



Locate Block (LOC) 



ENTER LOCATE ADDRESS 
AS 01000005. ERROR 
OCCURS IF PAST THE 
WRITTEN AREA. 



Device Command Exerciser Details (Continued) 
Modeset (MDS) 



DIAG 725 



ENTER ONE HEX BYTE 
OF DATA FOR MODESET 
INSTRUCTION. 



The bits used to enter one byte of data for a modeset instruction are defined as follows: 

• Bits and 1 - Tape Format 

- 00 - Write 18 track format 

- 01 - Reserved 

- 10 - Reserved 

- 11 - Reserved 

• Bit2- Write Mode 

- - Buffered write 

- 1 - Tape write mode 

• Bit 3 - Inhibit Supervisor Commands 

- - Execute supervisor commands 

- 1 - Inhibit supervisor commands 

• Bits 4. 5, and 6 - Reserved 

• Bit 7 - Inhibit Control Unit Error Recovery. 

- - Automatic error recovery takes place 

- 1 - Temporary read and write errors reported as permanent errors. 
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DCR Register 40 
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MDI Register 55 

MDO Register .60 

MSB Register 60 

MTI Register 60 

MTO Register 62 

PCR Register 65 

PER Register 65 

PRR Register 65 
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RCR Register 70 

RDC Register 70 
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Data Fields DF 3 



Functional Areas 

The microprocessor communicates data that can be used for 
problem analysis via external registers. These one byte wide 
registers are distributed throughout the control unit and are 
attached to the processor by the External Register Interface. 
The registers may be read only, write only, or read/write. 

Functional areas serviced by the registers are the following: 

Buffer area and control 

Drive adapter interface 

Maintenance adapter 

Microprocessor 

Read data flow 

Status store 

Write data flow 

Note: The location of bit definitions for individual 
registers can be found in the table of contents. Storage 
fields that are loaded by the microcode with subsystem 
error and status information are also defined. 

External Register Address Cross-Reference 
Tables 

The external register cross-reference tables contain the following 
information: 

• REGISTER NAME: 

Formal name of the register. 

• REGISTER MNEM/TYPE: 

MNEM - Mnemonic name of the register. 
TYPE - Type of register. 

- R = Read 

- W = Write 

- R/W = Read and Write 



XR PAGE: 

XR page select address. 

The XR page defines groups of external registers that have 
the same address. That is, two external registers may have 
the address hexadecimal 02, but they are defined as 
different locations by the XR page. The pages are controlled 
by the XR address extend bits and 1 , shown on logic 
page MP001 , as follows: 



XR Address Extend 


Bits 
1 


Page 




1 

1 
1 1 


A 
B 
C 

D 



• ADDRESS: 

The actual register address in the buffer page. Both 
hexadecimal and decimal values are provided. 

• XRA VALUE: 

The external register address value as it appears on the 
Maintenance Device (MD) display. 

External Register Addressing 

Addresses for the XR registers are generated from the XR 
address bus and the XR address extend bits and 1 . The 
extend bits become bits and 1 of the XRA register. Bits 0, 1 , 
2, 3, 4, and P of the XR address bus become XRA register 
address bits 2, 3, 4, 5, 6, and 7. 

XR register address bits 2, 3, 4, 5, 6, and 7 are used to address 
multiple XR registers and the extend bits control which register 
(page) will be selected. The XR address extend bits do not have 
any parity bits associated with them. The parity of the XR 
address bus is even. 



XR 

Address 

Extend Bits 


XR 
Address 
Bus Bits 


1 


1 2 3 ^ P 


' • 




1 


1 


XRA Register 


Extend Bits 


Address Bits 


1 


2 3^567 



Examples of Address Bus/ XRA Translation 

• XR Page/Address Bus to XRA 
EXAMPLE 1 

XR Page=D 

XR Address Bus = Hex 00 



XR 

Address 
Extend 
Bits 




XR 

Address 
Bus 
Bits 


D 
1 1 






1 


10 1 
110 


2 



3 ^ P 


0^ 



r 



Add to maintain even 
parity for address bus 
bits 0-^ 



11 



= XRA value 



EXAMPLE 2 

XR Page=B 

XR Address Bus = Hex 13 



XR 

Address 
Extend 
Bits 






XR 

Address 
Bus 
Bits 




D 












1 
1 



1 


1 



2 



3 ^ P 
1 1 

1^^ — 


Add to maintain even 
parity for address bus 
bits 0-k 


1 


1 








1 1 1 





r"! 



= XRA value 



• XR to XR Page/Address Bus Examples 
EXAMPLE 1 

XRA value = E2 
XRA 
Value 
Bits 



12 3^567 
1110 10 



T 

XR 

Extend 
Address Bus 
Bits Bits 



XR 
Address 



1 2 3 ^ P 

= XR page D 

1 1 = XR address bus 
1 1 X 



inr 



XR address 

Hex 11 (17 dec ima 1 , 



EXAMPLE 2 

XRA value = Al 
XRA 
Value 
Bits 

A 1 

1 I 



12 3^567 
10 10 1 

T ■ 

XR 
Extend 



XR 

Address 
Address Bus 
Bits Bits 

1 1 2 3 ^ P 

10 = XR page C 

1 1 = XR address bus 

1 X 



I"T 



= XR address 

Hex 10 ( 16 decimal ) 
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Cross Reference Tables 

Note: Not all the registers are defined In this section. Only those registers that are useful for troubleshooting are defined. 

Buffer Control Card (01A'A1L2) 



MNEM 


Register 
Type 


Register Name 


XR 
Page 


Addr 
Hex 


Addr 
Dec 


XRA 
Value 


BCPH 


RM 


Buffer Channel Pointer High 


D 


00 





CO 


BCPL 


RAV 


Buffer Channel Pointer Low 


D 


01 


1 


C3 


BDPH 


RPM 


Buffer Device Pointer High 


D 


02 


02 


C5 


BDPL 


RM 


Buffer Device Pointer Low 


D 


03 


3 


C6 


BCSH 


RM 


Buffer Channel Stop High 


D 


04 


4 


C9 


BCSL 


RM 


' Buffer Channel Stop Low 


D 


05 


5 


CA 


BDSH 


RW 


Buffer Device Stop High 


D 


06 


6 


CC 


BDSL 


RA/V 


Buffer Device Stop Low 


D 


07 


7 


CF 


BWRP 


RAV 


Buffer Wrap 


D 


08 


8 


D1 


BCC 


R/W 


Buffer Channel Command 


D 


09 


9 


D2 


BCSE 


RAV 


Buffer Channel Status/Error 


D 


OA 


10 


D4 


BCR 


RAV 


Buffer Channel Remainder 


D 


OB 


11 


D7 


BCSS 


RAV 


Buffer Channel SARS 


D 


OC 


12 


D8 


BCPC 


W 


Buffer Channel Pad Counter 


D 


OD 


13 


DB 


Bcx: 


RAV 


Buffer Device Command 


D 


OE 


14 


DD 


BDSE 


RAV 


Buffer Device Status/ Error 


D 


OF 


15 


DE 


BDR 


RAV 


Buffer Device Remainder 


D 


10 


16 


El 


BOSS 


RAV 


Buffer Device SARS 


D 


11 


17 


E2 



Buffer Adapter Card (01A-A1K2) 



MNEM 


Register 
Type 


Register Name 


XR 
Page 


Addr 
Hex 


Addr 
Dec 


XRA 
Value 


BDAT 


RAV 


Buffer Data (Pseudo Name) 


D 


12 


18 


E4 


BDGO 


RAV 


Buffer Dagnostic 


D 


15 


21 


EB 


BDG1 


RAV 


Buffer Diagnostic 1 


D 


16 


22 


ED 


BMR 


RAV 


Buffer Mode Register 


D 


17 


23 


EE 



Drive Adapter Card (01A-A1Q2) 



Maintenance Adapter Card (01A-A1E2) 



O 



% 



ternal Registers 



Ob 



F5 



MNEM 


Register 
Type 


Register Name 


XR 
Page 


Addr 
Hex 


Addr 
Dec 


XRA 
Value 


CMM 


RAV 


Mode 


D 


16 


22 


ED 


CHM 


RAV 


Channel Mode 


D 


17 


23 


EE 



MNEM 


Register 
Type 


Register Name 


XR 
Page 


Addr 
Hex 


Addr 
Dec 


XRA 
Value 


DLR 


R 


Device Level Register 


A 


10 


16 


21 


DSH 


R 


Control Unit Serial High 


A 


11 


17 


22 


DSL 


R 


Control Unit Serial Low 


A 


12 


18 


24 


DIR 


R 


Device Interrupt Register 


B 


10 


16 


61 


ITC 


RAV 


Interval Timer C 


3 


11 


17 


62 


DCR 


RAV 


Device Control Register 


B 


12 


18 


64 


DSE 


R 


Device Status/Error 


B 


13 


19 


67 


DCB 


RAV 


Device Control Bus 


B 


14 


20 


68 


DTR 


RAV 


Device Tag Register 


B 


15 


21 


6B 


DSC 


RAV 


Device Secondary Clock 


B 


16 


22 


6D 


DSR 


RAV 


Device Secondary Register 


B 


17 


23 


6E 



MNEM 


Register 
Type 


Register Name 


XR 
Page 


Addr 
Hex 


Addr 
Dec 


XRA 
Value 


MTI 


RAV 


Maintenance Tag In 


C 


10 


16 


A1 


MTO 


RAV 


Maintenance Tag Out 


c 


11 


17 


A2 


MDI 


R 


MaintenarK:e Data In 


c 


12 


18 


A4 


MDO 


RAV 


Maintenance Data Out 


c 


13 


19 


A7 


MSB 


R 


Maintenance Status Byte 


•» 


♦ 


*- 


♦ 



Note: * These registers are not directly addressable, but can be displayed by using the Support Diskette. 



Buffer Adapter Card (01A'A1K2) witli 4.5 Mbis Channel or Improved Data Recording Capability 

Replaces the above table when Installed. 



MNEM 


Register 
Type 


Register Name 


XR 
Page 


Addr 
Hex 


Addr 
Dec 


XRA 
Value 


CMDT 


RAV 


a agnostic Data 


D 


12 


18 


E4 


CMRS 


RAV 


Register Select 


D 


13 


19 


E7 


CMRP 


RAV 


Register Page 


D 


14 


20 • 


E8 


CMS 


R 


Status 


D 


15 


21 


EB 
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Cross Reference Tables 

Note: Not all the registers are defined in this section. Only those registers that are useful for troubleshooting are defined. 

Buffer Control Card (01A'A1L2) 



Drive Adapter Card (01A'A1Q2) 



MNEM 


Register 
Type 


Register Name 


XR 
Page 


Addr 
Hex 


Addr 
Dec 


XRA 

Value 


BCPH 


R/W 


Buffer Channel Pointer High 


D 


00 





CO 


BCPL 


R/W 


Buffer Channel Pointer Low 


D 


01 


1 


03 


BDPH 


R/W 


Buffer Device Pointer High 


D 


02 


02 


05 


BDPL 


R/W 


Buffer Device Pointer Low 


D 


03 


3 


06 


BCSH 


R/W 


Buffer Channel Stop High 


D 


04 


4 


09 


BCSL 


R/W 


Buffer Channel Stop Low 


D 


05 


5 


OA 1 


BDSH 


R/W 


Buffer Device Stop High 


D 


06 


6 


00 ! 


BDSL 


R/W 


Buffer Device Stop Low 


D 


07 


7 


OF 


BWRP 


R/W 


Buffer Wrap 


D 


08 


8 


D1 


BCC 


R/W 


Buffer Channel Command 


D 


09 


9 


D2 


BCSE 


R/W 


Buffer Channel Status/Error 


D 


OA 


10 


D4 


BCR 


R/W 


Buffer Channel Remainder 


D 


OB 


11 


D7 


BCSS 


R/W 


Buffer Channel SARS 


D 


OC 


12 


D8 


BCPC 


W 


Buffer Channel Pad Counter 


D 


OD 


13 


DB 


BDC 


R/W 


Buffer Device Command 


D 


OE 


14 


DD 


BDSE 


j R/W 


Buffer Device Status/Error 


D 


OF 


15 


DE 


BDR 


1 R/W 


Buffer Device Remainder 


D 


10 


16 


El 


BOSS 


1 R/W 


Buffer Device SARS 


D 


^1 


17 


E2 



Buffer Adapter Card (01A-A1K2) 



MNEM 


Register 
Type 


Register Name 


XR 
Page 


Addr 
Hex 


Addr 
Dec 


XRA 
Value 


BDAT 


R/W 


Buffer Data (Pseudo Name) 


D 


i ^2 


18 


E4 


BDGO 


R/W 


Buffer Diagnostic 


D 


! 15 


21 


EB 


BDG1 


R/W 


Buffer Diagnostic 1 


D 


! 16 


22 


ED 


BMR 


R/W 


Buffer fvlode Register 


D 


1 17 


23 


EE 



4.5 Mbis Buffer Adapter Card (01A-A1K2) 



Replaces the above table when installed. 



MNEM 


Register 
Type 


Register Name 


XR 
Page 


Addr 
Hex 


Addr 
Dec 


XRA 
Value 


OMDT 


R/W 


Diagnostic Data 


D 


12 


18 


E4 


OMRS 


R/W 


Register Select 


D 


13 


19 


E7 


OMRP 


R/W 


Register Page 


D 


14 


20 


E8 


CMS 


R 


Status 


D 15 


21 


EB 


CMM j R/W 


Mode 


D 16 


22 


ED 


OHM 1 R/W 


Channel Mode 


D 


17 


23 


EE 



MNEM 


Register 
Type 


Register Name 


XR 
Page 


Addr 
Hex 


Addr 
Dec 


XRA 
Value 


DLR 


R 


Device Level Register 


A 


10 


16 


21 


DSH 


R 


Control Unit Serial High 


A 


11 


17 


22 


DSL 


R 


Control Unit Serial Low 


A 


12 


18 


24 


DIR 


R 


Device Interrupt Register 


B 


10 


16 


61 


lie 


R/W 


Interval Timer 


B 


11 


17 


62 


DOR 


R/W 


Device Control Register 


B 


12 


18 


64 


DSE 


R 


Device Status/Error 


B 


13 


19 


67 


DOB 


R/W 


Device Control Bus 


B 


14 


20 


68 


DTR 


R/W 


Device Tag Register 


B 


15 


21 


6B 


DSC 


R/W 


Device Secondary Clock 


B 


16 


22 


6D 


DSR 


R/W 


Device Secondary Register 


B 


17 


23 


6E 



l\/laintenance Adapter Card (01A'A1E2) 



MNEM 


Register 
Type 


Register Name 


XR 
Page 


Addr 
Hex 


Addr 
Dec 


XRA 
Value 


Mil 


R/W 


Maintenance Tag In 


c 


10 


16 


A1 


MTO 


R/W 


Maintenance Tag Out 





11 


17 


A2 


MDI 


R 


Maintenance Data In 





12 


18 


A4 


MDO 


R/W 


Maintenance Data Out 


c 


13 


19 


A7 


MSB 


R 


Maintenance Status Byte 


''* 


• 




1 



Note: * These registers are not directly addressable, but can be displayed by using the Support Diskette. 
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External Registers (Continued) 

Cross-Reference Tables (Continued) 
Microprocessor Card (0 lA-A 1D2) 



External Registers (Continued) DF 10 



Read Data Flow and Read Control Card lOIA-A 1S2) 



MNEM 


Register 
Type 


Register Name 


XR 
Page 


Addr 
Hex 


ess 
Dec 


XRA 
Value 


ITS 


W 


Interval Timer B 


A/B 


18 


4 


30/70 


ERA 


R 


Error Register A 


C 


18 


4 


BO 


ERB 


R 


Error Register B 


D 


18 


4 


FO 


ITA 


R/W 


Interval Timer A 


A/B 


19 


5 


33/73 


XRA 


R 


External Register Address 


C/D 


19 


5 


B3/F3 


PER 


R 


Processor Error Register 


A/B/C/D 


1A 


6 


35/75/ 
B5/F5 


JAL 


W 


Jump Address Low 


A/B/C/D 


1A 


6 


35/75/ 
B5/F5 


PSR 


R 


Processor Status Register 


A/B/C/D 


IB 


7 


36/76/ 
B6/F6 


JAH 


W 


Jump Address High 


A/B/C/D 


IB 


7 


36/76/ 
B6/F6 


PDR 


R/W 


Processor Diagnostic Register 


A/B/C/D 


IC 


8 


39/79/ 
B9/F9 


PCR 


R/W 


Processor Control Register 


A/B/C/D 


ID 


9 


3A/7A/ 
BA/FA 


IMR 


R/W 


Interrupt Mask Register 


A/B/C/D 


IE 





3C/7C/ 
BC/FC 


LSP 


R/W 


Local Storage Page 


A/B/C/D 


IF 


1 


3F/7F/ 
BF/FF 



MNEM 


Register 
Type 


Register Name 


XR 
Page 


Addr 
Hex 


ess 
Dec 


XRA 
Value 


RCR 


R/W 


Read Control Register 


B 


02 


2 


45 


RSR 


R 


Read Status Register 


B 


03 


3 


46 


RER 


R 


Read Error Register 


B 


04 


4 


49 


RRC 


R 


Read Residual Count 


B 


05 


5 


4A 


RPR 


R 


Read Pattern Register 


B 


06 


6 


4C 


RDC 


R/W 


Read Diagnostic Control 


B 


07 


7 


4F 



Status Store Card (OIA-A 1G2) 



MNEM 


Register 
Type 


Register Name 


XR 
Page 


Addr 
Hex 


ess 
Dec 


XRA 
Value 


CCC 


R/W 


Channel Card Control 


A 


00 





00 


CCA 


R/W 


Channel Card Address 


A 


01 


1 


03 


CDR 


R/W 


Channel Data Register 


A 


02 


2 


05 


CER 


R 


Channel Error Register 


A 


03 


3 


06 


CMR 


W 


Channel Modifier Register 


A 


03 


3 


06 


CRR 


R 


Channel Request Register 


A 


07 


7 


OF 


CAE 


R 


Channel Adapter Error 










CAS 


R 


Channel Adapter Status 


These registers are not directly 
addressable, but can be displayed 
by using the Support Diskette. 



Write Data Flow Card (01A-A 1P2) 



MNEM 


Register 
Type 


Register Name 


XR 
Page 


Addr 
Hex 


ess 
Dec 


XRA 
Value 


WCR 


R/W 


Write Control Register 


B 


00 





40 


WSE 


R 


Write Status/Error 


B 


01 


1 


43 
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XRA Value to Register Name Cross-Reference Table 



XRA 
Value 


Register Name 


00 


Channel Card Control 


03 


Channel Card Address 


05 


Channel Data Register 


06 (R) 


Channel Error Register 


06 (W) 


Channel Modifier Register 


OF 


Channel Request Register 


21 


Device Level Register 


22 


Control Unit Serial High 


24 


Control Unit Serial Low 


30 


Interval Timer B 


33 


Interval Timer A 


35 


Processor Error Log 


35 


Jump Address Low 


36 (R) 


Processor Status Register 


36 (W) 


Jump Address High 


39 


Processor Diagnostic Register 


3A 


Processor Control Register 


3C 


Interrupt Mask Register 


3F 


Local Storage Page 


40 


Write Control Register 


43 


Write Status/Error 


45 


Read Control Register 


46 


Read Status Register 


49 


Read Error Register 


4A 


Read Residual Count 


4C 


Read Pattern Register 


4F 


Read Diagnostic Control 


61 


Device Interrupt Register 


62 


Interval Timer C 


64 


Device Control Register 


67 


Device Status/Error 


68 


Device Control Bus 


6B 


Device Tag Register 


6D 


Device Secondary Clock 



XRA 




Value 


Register Name 


6E 


Device Secondary Register 


70 


Interval Timer B 


73 


Interval Timer A 


75 


Processor Error Register 


75 


Jump Address Low 


76 (R) 


Processor Status Register 


76 (W) 


Jump Address High 


79 


Processor Diagnostic Register 


7A 


Processor Control Register 


7C 


Interrupt Mask Register 


7F 


Local Storage Page 


A1 


Maintenance Tag In 


A2 


Maintenance Tag Out 


A4 


Maintenance Data In 


A7 


Maintenance Data Out 


BO 


Error Register A 


B3 


External Register Address 


B5(R) 


Processor Error Register 


B5(W) 


Jump Address Low 


B6(R) 


Processor Status Register 


B6(W) 


Jump Address High 


BA 


Processor Control Register 


BC 


Interrupt Mask Register 


BF 


Local Storage Page 


CO 


Buffer Channel Pointer High 


C3 


Buffer Channel Pointer Low 


C5 


Buffer Device Pointer High 


C6 


Buffer Device Pointer Low 


C9 


Buffer Channel Stop High 


CA 


Buffer Channel Stop Low 


CC 


Buffer Device Stop High 


CF 


Buffer Device Stop Low 


D1 


Buffer Wrap 


02 


Buffer Channel Command 


D4 


Buffer Channel Status/Error 


D7 


Buffer Channel Remainder 


D8 


Buffer Channel SARS 



XRA 

Value 


Register Name 


DB 


Buffer Channel Pad Counter 


DD 


Buffer Device Command 


DE 


Buffer Device Status/Error 


E1 


Buffer Device Remainder 


E2 


Buffer Device SARS 


FO 


Error Register B 


F3 


External Register Address 


F5(R) 


Processor Error Register 


F5(W) 


Jump Address Low 


F6(R) 


Processor Status Register 


F6(W) 


Jump Address High 


FA 


Processor Control Register 


FC 


Interrupt Mask Register 


FF 


Local Storage Page 


Buffer Adapter Registers 


XRA 
Value 


Register Name 


E4 


Buffer Data Not Real 


EB 


Buffer Diagnostic 


ED 


Buffer Diagnostic 1 


EE 


Buffer Mode Register 



Buffer Adapter Registers with the 4.5 IVIbIs Cliannel or Improved 
Data Recording Capability 



XRA 
Value 


Register Name 


E4 


Diagnostic Data 


E7 


Register Select 


E8 


Register Page 


EB 


Status 


ED 


Mode 


EE 


Channel Mode 



Note: These registers replace the buffer adapter registers when the Improved Data 
Recording Capability 4.5 Mb/s buffer adapter card Is installed. 
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External Registers (Continued) 

Cross-Reference Tables (Continued) 

XRA Value to Register Name Cross-Reference Table 



txternai Registers (Continued) 



ur 1^ 



XRA 

Value 


1 Register Name 


i 00 


1 1 
; Channel Card Control | 


03 


i Channel Card Address 


1 Co 


Channel Data Register 


06 (R) 


' Channel Error Register ! 



06 (W) i Channel Modifier Register 



OF 



3A 



68 



6B 



Channel Request Register 



1 21 




\ Device Level Register j 


1 22 




Control Unit Serial High ! 


1 24 




1 Control Unit Serial Low 


30 




j Interval Tinner B | 


33 




' Interval Tinner A 


; 35 




Processor Error Log 


i 35 




i Jump Address Low 


36 


(R) 


Processor Status Register | 


1 36 


yj) 


j Junnp Address High 


1 39 




Processor Diagnostic Register 



Processor Control Register 



1 3C 


Interrupt Mask Register 


i 3F 

1 


1 Local Storage Page 


40 


1 Write Control Register 



43 


Write Status/Error 


45 


Read Control Register 


46 


Read Status Register j 


49 


Read Error Register | 


4A 


Read Residua! Count 


4C 


Read Pattern Register 


4F 


Read Diagnostic Control 


61 


Device Interrupt Register 


1 62 


Interval Tinner C 

j 


1 6^ 


Device Control Register 


1 67 


Device Status/Error 



Device Control Bus 



Device Tag Register 



6D 



Device Secondary Clock 



XRA 

Value 


Register Name i 


6E ; 


Device Secondary Register : 


70 1 


Interval Tinner B ! 


73 1 


Interval Timer A | 


75 1 


Processor Error Register i 


75 \ 


Junnp Address Low | 


75 (R) 1 


Processor Status Register 


75 (W) ! 


Jump Address Hign 


79 ; 


Processor Diagnostic Register \ 


7A i 


Processor Control Register 


; 7C 1 


Interrupt Mask Register | 


' 7F 1 


Local Storage Page ; 


! A1 1 


Maintenance Tag In i 


1 ^2 I 


Maintenance Tag Out 


i A4 i 


Maintenance Data In I 


: A7 


Maintenance Data Out ' 


! BO 


E^ror Register A : 


53 \ 


External Register Adaress i 


B5(R) 


Processor Error Register ! 


rB5 (W) 


Jump Address Low ! 


B6 (Rj 


Processor Status Register 


I B6 (W) 


Jump Address High 


1 BA 


Processor Control Register ' 


1 BC 


Interrupt Mask Register 


BF 


Local Storage Page 


CO 


Buffer Channel Pointer High 


C3 


Buffer Channel Pointer Low \ 


C5 


Buffer Device Pointer High | 


C6 


Buffer Device Pointer Low j 


I C9 


Buffer Channel Stop High 


CA 


Buffer Channel Stop Low 


CC 


Buffer Device Stop High 


CF 


Buffer Device Stop Low 


D1 


Buffer Wrap 


D2 


Buffer Channel Command 


1 ^'^ 


Buffer Channel Status/Error 


1 ^' 


1 Buffer Channel Remainder 


\ D8 


Buffer Channel SARS 



; XRA 

Value 


Register Name 


1 DB 


Buffer Channel Pad Counter 


DO 


; Buffer Device Command 


\ DE 


i Buffer Device Status/Error | 


E1 


Buffer Device Remainder ; 


i E2 


i Buffer Device SARS 


FO 


Error Register B 


\ F3 


External Register Address 


i F5 (R) 


Processor Error Register 


f5 (W) 


■ Jump Address Low \ 


i F5 (R) 


Processor Status Register 


Fo (W) 


Jump Address High ; 


i FA 


i Processor Control Register \ 


i ^C 


; Interrupt Mask Register i 


F^ 


i Local Storage Page '■ 



Buffer Adapter Registers 



XRA 
Value 



Register Name 



E4 



Buffer Data Not Real 



Buffer Diagnostic 



ED 



Buffer Diagnostic 1 



Buffer Mode Register 



4.5 Mbis Buffer Adapter Registers 



XRA 
Value 


Register Name 


1 ^- 


1 Diagnostic Data 


I E7 


Register Select 


E3 


Register Page 


EB 


Status 


1 ED 


Mode 


EE 


i Channel Mode 



Note: These registers replace the buffer adapter registers when the 4.5 Mb/s buffer 
adapter card is installed. 
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External Register Bit Definitions 
BCPH Register 

• Type = Read/Write 

• Card = 01A-A1L2 

• XRA Value = CO 

The Buffer Channel Pointer High (BCPH) register provides the high order half of the address used for channel storage cycles. It is 
incremented at the end of each channel storage cycle, except the last channel storage cycle, at the completion of Store CRC and Loop 
Write to Read operations. It is initialized before starting a Buffer Channel Side operation. The BCPH register is reset by 
Power-On-Reset (POR). 

BCPL Register 

• Type = Read/Write 

• Card = 01A-A1L2 

• XRA Value = C3 

The Buffer Channel Pointer Low (BCPL) register provides the low order half of the address used for channel storage cycles. It is 
incremented at the end of each channel storage cycle, except the last channel storage cycle, at the completion of Store CRC and Loop 
Write to Read operation. It is initialized before starting a Buffer Channel Side operation. The BCPL register is reset by POR. 



External Register Bit Definitions DF 1 5 



BCSE Register 

• Type = Read/Write 

• Card - 01A-A1K2 

• XRA Value - D4 

The Buffer Channel Status and Error (BCSE) register is used to indicate channel status and error conditions. 

Note: All cards referenced by this table are on the 01 A gate. To display the BCSE register, see "Register Display/Alter" on 
SDISK 1. 

Bits 0-3 have the same meaning for all four channel groups. 
Bits 4-7 (BCSEO) - Channel Error Group 
Bits 4-7 (BCSE1) = Channel Error Group 1 
Bits 4-7 (BCSE2) = Channel Error Group 2 
Bits 4-7 (BCSE3) = Channel Error Group 3 



Bit 


Label 


Description /Detail 





Channel Pointer 
Equals Stop 


A status condition set during a channel store cycle when buffer control detects that the 
last byte in the buffer has transferred for this channel data transfer operation. 


1 


Channel Stop 


A status condition set after a Channel Stop condition is received from the buffer adapter 
card during channel read or write operations. Set after a Device Read End condition is 
received from the read data flow during a Loop to Read operation. 


2 


Microprocessor 
Write Complete 


A status condition set after the data in the channel RAM containing the two CRC bytes 
has been stored. 


3 


Sample Channel 

Errors 

(This is a 

status 

condition.) 


When set, enables the Channel Error Group pointer so that following each read of the 
BCSE register, the contents of the BCSE register are updated to the next error group. 
The first read of the BCSE register shows the errors for Error Group 0, the second read 
for Error Group 1, the third read for Error Group 2, and the fourth read for Error Group 3. 
The operation then is repeated. 


4-7 


Channel Errors 


Bits 4 through 7 represent errors in each of the four error groups and change meaning 
for each group. Bits 4-7 of the BCSE register comes from Bits 0-3 of the CEGO, CEGV. 
CEG2, and CEG3 register respectively. Error groups are identified by the Channel Error 
Group Pointer. 

Channel Error Group (CEGO): 

Bit 4 = Any channel error 

Bit 5 = Channel overrun 

Bit 6 = Channel Adapter to Buffer Adapter Parity Error 

Bit 7 = Buffer Control to Channel Adapter Parity Error 
Channel Error Group 1 (CEG1): 

Bit 4 = Buffer Control - FRU1 14 (A1L2), FRU120 (A1K2) 

Bit 5 = Buffer Adapter - FRU 1 20 (A 1 K2), FRU 1 1 4 (A 1 L2) 

Bite = Buffer Memory -FRU 112 (A1M2); FRU 113 (A1N2) 

Bit 7 = Host/Channel Adapter 
Channel Error Group 2 (CEG2): 

Bit 4 = Channel Buffer Memory Address Parity Error 

Bit 5 = Buffer Memory Address Pointer Parity Error 

Bit 6 = Channel Buffer Memory Data Correctable Error 

Bit 7 = Channel Buffer Memory Data Uncorrectable Error 
Channel Error Group 3 (CEG3): 

Bit 4 = Buffer Adapter to Buffer Control Channel 
Data Bus Parity Error 

Bit 5 = Buffer Control Channel RAM Data Parity Error 

Bit 6 = Channel CRC Error 

Bit 7 = Not used 
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External Register Bit Definitions (Continued) 
BCSS Register 



External Register Bit Definitions (Continued) DF 20 



• Type = Read/Write 

• Card = 01A-A1L2 

• XRA Value = D8 

The Buffer Channel SARS (BCSS) register provides the addressing for the intermediate channel storage, for any data transfers between 
the channel storage and the buffer channel side interfaces (host processor). It is incremented each time a byte of data is read from, or 
written into the channel storage via one of the buffer channel side interfaces. The BCSS register is reset with a hardware or channel 
control reset. 



BDSE Register 

• Type " Read/Write 

• Card - 01A-A1K2 

• XRA Value - DE 

The Buffer Device Status and Error (BDSE) register shows drive status and error conditions. 

Note: All cards referenced by this table are on the 01 A gate. To display the BDSE register, see "Register Display/Alter" on 
SDISK 1. 



Bits 0-3 have the same meaning for ail four device groups. 
Bits 4-7 (BDSEO) = Device Error Group 
Bits 4-7 (BDSE1) - Device Error Group 1 
Bits 4-7 (BDSE2) - Device Error Group 2 
Bits 4-7 (BDSE3) = Device Error Group 3 



Bit 


Label 


Description / Detail 





Device Pointer " 
Equals Stop 


A status condition set during a device store cycle when buffer control detects that the 
last data byte has been transferred for this device data transfer. 


1 


Device Read End 


A status condition set after a Device Read End is received from the Read Data Flow. ' 


2 


Device Data 

Transfer 

Complete 


A status condition set after the CRC bytes have been processed through the Device CRC 
Checker during a write operation. Is also set after the data in the device RAM, 
containing the two CRC bytes, has been stored during a Read and Store CRC operation. 


3 


Sample Device 
Errors i 
(This is a 
status 
condition.) 


When set, enables the Device Error Group pointer, so that following each read of the 
BDSE register, the contents of the BDSE register are updated to the next error group. 
The first read of the BDSE register shows the errors for Error Group 0, the second read 
for Error Group 1 , the third read for Error Group 2, and the third read for Error Group 3. 
The operatipn then is repeated. 


4-7 


Device Errors 


Bits 4 through 7 represent errors in each of the four error groups and change meaning 
for each group. Bits 4-7 of the BDSE register comes from Bits 0-3 of the CEGO, CEG1 , 
CEG2, and CEG3 register respectively. Error groups are identified by the Device Error 
Group Pointer. 

Device Error Group (DEGO): 

Bit 4 = Any device error 

Bit 5 = Device Data 0>?errun 

Bit 6 = Read Data Flow to Buffer Adapter Parity Error 

Bit 7 = Buffer Control to Buffer Adapter Device 
Data Bus Parity Error 
Device Error Group 1 (DEG1): 

Bit 4 = Buffer Control - FRU1 14 (A1L2), i- 

Bit 5 = Buffer Adapter - FRU120 (A1K2Kt^ 

Bit 6 = Buffer Memory - FRU1 12 (A1M2^: : 

Bit 7 = Read Data Flow 
Device Error Group 2 (DEG2): 

Bit 4 = Device Buffer Memory Address Parity Error 

Bit 5 = Device Buffer Memory Address Pointer Parity Error 

Bit 6 = Device Buffer Memory Data Correctable Error 

Bit 7 = Device Buffer Memory Data Uncorrectable Error 
Device Error Group 3 (DEG3): 

Bit 4 = Buffer Adapter to Buffer Control Data Bus Parity 
Error ' 

Bit 5 = Buffer Control Device RAM Data Parity Errqr 

Bit 6 = Device CRC Error 

Bit 7 = Not used 
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BDGO Register 

• Type = Read/Write 

• Card = 01A-A1K2 

• XRA Value = EB 

Buffer Diagnostic (BDGO) register is used for diagnostic purposes. 



Bit 


Label 


Description / Detail 





Shift Gate 
Select 


Used to select one of eight scan paths on the BC card when the Shift Gate Enable bit 
equals a one, or one of two paths on the BA card when the Shift Gate Enable bit equal 
zero. 


1 


Shift Gate 
Select 1 


See Bit 0. 


2 


Shift Gate 
Select 2 


See Bit 0. 


3 


Shift Gate 
Enable 


Used to start a scan operation on the BC card when the bit is set to a one. 


4 


Enable Correctable 
Error Status 


When set to a one, enables the correctable error status to be put into the BCSE register. 


5 


Read End 


When set to a one, issues a Read End Tag in diagnostic mode. 


6 


Device 

Side Diagnostic 


When set to a one, causes a drive operation in diagnostic mode. 


7 


Channel 

Side Diagnostic 


When set to a one, causes a channel operation in diagnostic mode. 



BDG1 Register 

• Type = Read/Write 

• Card = 01A-A1K2 

• XRA Value = ED 

The Buffer Diagnostic 1 (BDG1) register is used with diagnostic mode. 



Bit 


Label 


Description / Detail 





Scan Out Data 
(Read Only) 


Used to sample the Scan Out Data from the BC card. 





Scan In Data 
(Write Only) 


Used for diagnostic scans of the BC card. 


1 


Service In 
(Read Only) 


Samples the Service In tag. A value of one indicates that the Service In tag is active. 


1 


Scan Clock A 
(Write Only) 


When set to a one, permits LSSD scan A clock' line to scan data for the BC card. 


2 


Data In 
(Read Only) 


When set to a one, indicates that the Data In tag is active. 


2 


Scan Clock B 
(Write Only) 


When set to a zero, permits LSSD scan B clock' line to scan data for the BC card. 


3 


Write End 
(Read Only) 


When set to a one, indicates that the Write Data Flow End tag is active. 


3 


Disable ECC 
(Write Only) 


When set to a one, disables buffer storage error correction. 


4 


Service Out 


When set to a one, causes a Service Out tag in diagnostic mode to be sent. 


5 


Data Out 


When set to a one, causes a Data Out tag in diagnostic mode to be sent. 


6 


Stop Out 


When set to a one, causes a Stop Out tag in diagnostic mode to be sent. 


7 


Suppress Out 


When set to a one, causes a Suppress Out tag in diagnostic mode to be sent. 
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External Register Bit Definitions (Continued) DF 30 



BDPH Register 

• Type Read/Write 

• Card 01A-A1L2 

• XRA Value - C5 

The Buffer Device Pointer High (BDPH) register provides the high order half of the address used for drive channel storage cycles, 
incremented at the end of each drive storage cycle, except the last drive storage cycle, at the completion of a Read Data Flow 
operation. It is initialized before starting a Buffer Device Side operation. The BDPH register is reset by Power-on-Reset (POR). 



It is 



Bit 


Label 


Description /Detail 





Select Channel 
Adapter A 


Specifies which of the channel adapters is to be selected. 


1 


Select Channel 
Adapter B 


See Bit 0. 


2 


Select Channel 
Adapter C 


See Bit 0. 


3 


Select Channel 
Adapter D 


See Bit 0. 


4 


Device Address 8 


Specifies which device address is to be used, or a displacement into a page of RAM. 


5 


Device Address 4 


See Bit 4 


6 


Device Address 2 


See Bit 4. 


7 


Device Address 1 


See Bit 4. 



BDPL Register 

• Type = Read/Write 

• Card = 01A-A1L2 

• XRA Value = C6 

The Buffer Device Pointer Low (BDPL) register provides the low order half of the address used for drive channel storage cycles. It is 
incremented at the end of each drive storage cycle, except the last drive storage cycle, at the completion of a Read Data Flow 
operation. It is initialized before starting a Buffer Device Side operation. The BCPL register is reset by a Power-on-Reset. 

BWRP Register 

• Type = Read/Write 

• Card = 0lA-A1L2 

• XRA Value = D 1 

Bits 0-3 of the Buffer Wrap (BWRP) register control the setting of fixed 16, 32, 64, or 128K byte storage segments for Buffer Channel 
Side operations. Bits 4-7 control the setting of fixed 16, 32, 64, or 128K byte storage segments for Buffer Device Side operations. 
This register is reset by a Power-On-Reset. 



Bit 



Label 



Channel 128 
K-byte Segment 



Channel 64 
K-byte Segment 



Channel 32 
K-byte Segment 



Channel 16 
K-byte Segment 



Device 128 
K-byte Segment 



Device 64 
K-byte Segment 



Device 32 
K-byte Segment 



Device 16 
K-byte Segment 



Description / Detail 



Buffer Channel Side Operation 



Buffer Channel Side Operation 



Buffer Channel Side Operation 



Buffer Channel Side Operation 



Buffer Device Side Operation 



Buffer Device Side Operation 



Buffer Device Side Operation 



Buffer Device Side Operation 
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External Register Bit Defimtions (Continued) 
CAE Register 



External Register Bit Definitions (Continued) DF 33 



The Channel Adapter Error (CAE) register is not a channel external register in the sense that it cannot be read directly. To get the data 
from the adapter error register you must transfer the data to an external register that can be read directly. 

For the procedures, do the following steps (see "Register Display/ Alter" on SDISK 1). 

To read the CAE: 

1 . Set the channel card control (CCC) register to hexadecimal: 

85 for channel adapter A 
45 for channel adapter B 
25 for channel adapter C 
1 5 for channel adapter D 

2. Set the channel card address (CCA) register to hexadecimal D3 to write the CAE into the channel adapter RAM. 

3. Set the channel card address register to hexadecimal C3 to write the CAE into the channel data register (CDR). 

4. Read the channel data register to get the contents of the CAE. 



Bit 


Definition 





Multi-tag error 


1 


Channel adapter RAM write parity error 


2 


Channel adapter RAM read parity error 


3 


Buffer-data-in parity error 


4 


Channel adapter to status store data parity error 


5 


Channel adapter to status store response parity error 


6 


Status store to channel adapter data parity error 


7 


Status store to channel adapter response parity error 



Note: There is one CAE register in each channel adapter. When an error occurs on channel adapter A, bit 4 of the CER 
register is set. Channel adapter B errors sets bit 5, and so on (see "CER Register" on DF 35). 
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External Register Bit Definitions (Continued) DF 35 



CAS Register 

The Channel Adapter Status (CAS) is a read only register. It is displayed by channel orders using the MD support diskette (see 
"Channel RAM Display" on SDISK 1). The CAS register is located on the channel adapter card for the channel adapter that is selected. 

01A-A2C2 for channel adapter A 
01A-A2D2 for channel adapter B 
01A-A2E2 for channel adapter C 
01A-A2F2 for channel adapter D 

The Channel Adapter Status (CAS) register has the following bit definitions. 



Bit 


Label 


Description /Detail 





CA Offline 


Bit is active when the Power-On-Reset (FOR) signal to the respective channel adapter 
shoe card is active. It means that the shoe card drivers are not on. 


1 


Offline Switch 


Bit 1 is active when the Enable/Disable switch for the respective channel adapter on the 
operators panel is in the disabled position. 


2-4 


Channel Mode 
Switches 


The Channel Mode Switch bits are set to the value of the three high order bits of the low 
order hex digit of the address switches (bits 4-6) on the operators panel. The bits are 
used by the microcode to control the operation mode of control unit buffer during data 
transfer mode. 


5 


Address Switch 
Parity Bad 


Bit 5 is active when even parity is detected on the control unit address switches (high 
order hex digit and low order bit of the low order hex digit (bits 0-3, 7). 


6 


Collision 
Detected 


Bit 6 is set if both control units in a two control unit subsystem have activated the 
collision detection hardware circuits. When Collision Detected is on, the adapters 
failure' to status store. This causes the failing channel adapter's bit to be set in the 
Channel Error Register (CER). Check 2 error and a level 6 interrupt then become active. 


7 


Reserved 





CCA Register 

• Type = Read/Write 

• Card = 01A-A1G2 

• XRA Value = 03 

The Channel Card Address Register (CCA) Is used to present orders to the status store or channel adapter areas. 



CER Register 

• Type = Read 

• Card = 01A-A1G2 

• XRA Value = 06 

The Channel Error Register (CER) contains pointers to errors detected by the status store or channel adapter areas. 
Notes: 

1 . Any active channel error register bit sets a Check 2 error. 

2. All cards referenced by this table are on the 01 A gate. 



Bit 


Label 


Description / Detail 





Status Store Basic 
Card Parity Error 


Basic register parity check (internally checked). Status store basic (SSB) card - FRU 121 
(A1G2) 


1 


Status Store 
Communication Card 
Parity Error 


Status store communication parity check (data from status store communication register 
to status store communication card checked). Status store communication (SCO card - 
FRU122(A1F2) 


2 


SSC Card to SSB Card 
Transfer Error 


Remote control unit control transfer error (status store communication card to status 
store basic card). 


3 


XR Data Bus 
Parity Error 


XR data parity error. XR data from the microprocessor card had bad parity. 
Microprocessor - FRU1 17 (A1D2) 


4 


Channel Adapter A 
Detected Error 


Register parity check transfer error. Data from the channel adapter register to the status 
store card (A1G2) had bad parity. Channel Adapter A - FRU 133 (A2C2) 


5 


Channel Adapter B 
Detected Error 


Register parity check transfer error. Data from the channel adapter register to the status 
store card (A1G2) had bad parity. Channel Adapter B - FRU 1 52 (A2D2) 


6 


Channel Adapter C 
Detected Error 


Register parity check transfer error. Data from the channel adapter register to the status 
store card (A1G2) had bad parity. Channel Adapter C - FRU 195 (A2E2) 


7 


Channel Adapter D 
Detected Error 


Register parity check transfer error. Data from the channel adapter register to the status 
store card (A1G2) had bad parity. Channel Adapter D - FRU 196 (A2F2) 



Note: After the failing channel has been identified by the CER register bits 4-7, see 
details. 



'CAE Register" on DF 33 for more 



CCC Register 

• Type = Read/Write 

• Card = 01A-A1G2 

• XRA Value = 00 

The Channel Card Control (CCC) register Is used by the nnicrocode to control the selection of the channel adapters and specify the 
address that is to be used. It is also used with the CCA register. 

Bit selects channel adapter A 

Bit 1 selects channel adapter B 

Bit 2 selects channel adapter C 

Bit 3 selects channel adapter D ^ 

Bits 4-7 specify the channel adapter RAM page. 
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External Register Bit Definitions (Continued) 
CHM Register 



External Register Bit Definitions (Continued) DF 36 



CMM Register 



• Type = Read/Write 

• Card = 01A-A1K2 

• XRA Value = EE 

The CHM register is used to set the channel cnode. Only microcode can change the contents of this XR through an XR write operation. 
This register is reset by a hardware reset. 



Bit 



Label 



Bytes in Flight 



Bytes in Flight 



Channel Tinner 



Description/Detail 



See Bit 1 



These two bits determine the maximum num.ber of outstanding in tag 
requests that are permitted. 

Bits 0-1 In Tag 

Bits Count 



00 

01 
10 

11 



15 
31 
63 

127 



See Bit 3 



Channel Timer 1 



These two bits determine the maxim.um amount of time the buffer 
adapter waits for an out tag before setting a channel overrun 
error. If the timer is disabled, a channel overrun error cannot be 
set. 

Channel Time 
Timer 0-1 Selected 



00 


Disabled 


01 


16 us 


10 


64 us 


11 


256 us 



Channel Group I This bit determines the group of channel adapters (local or remote) 

i through which a channel data transfer takes place. 
! Bit On = Rem,ote Bit Off = Local 



Channel Mode 1 



See bit 7 



Channel Mode 2 



See bit " 



Channel Mode 3 



These three bits determine the channel data transfer rate and mode. 



Channel 




Mode 


0-2 


Channel Mode 


000 




1.5 Mb/s Interlock (Service in first) 


001 




1.5 Mb/s Interlock (Data in first) 


010 




1.5 Mb/s Streaming 


oil 




2.0 Mb/s Streaming 


100 




3.0 Mb/s Streaming 


101 




Reserved 


110 




4,5 Mb/s Streaming 


111 




Reserved 



CMDT Register 

• Type = Read/Write 

• Card = 01A-A1K2 

• XRA Value = E4 

The CMDT register is used for diagnostic data transfers between the microprocessor and the buffer adapter, or buffer controller. The 
CMDT is reset to X'OO' by a channel control reset. 



• Type = Read/Write 

• Card = 01A-A1K2 

• XRA Value = ED 

The CMM register is used to set the operation mode for the 4.5 Mb/s Buffer Adapter Card. 



Bit 



Label 



Description/Detail 



i Reserved 



Can be written or read for diagnostic purposes 



Reserved 



Can be written or read for diagnostic purposes 



Diagnostic Mode i Bits 2 and 3 set the diagnostic mode 



Diagnostic Mode 1 



00 = No Diagnostics 

01 = Reserved 

10 = Buffer Channel Diagnostics 

11 = Buffer Device Diagnostics 



Maintain 
Separation 



This bit is set for the Maintain Seoaration command. 



I Force 300 ns 
I Clock Ring Error 



I When this bit is set it causes the 300 ns clock ring to go out 
i of synchronization causing the 300 ns clock ring error to be 
I set. 



Force Toggle | When this bit is set the feature switch parity is defined as 

Feature Parity I even and forces a feature switch parity error. When this bit 

Error ! is off the feature switch parity is defined as odd. 



Pseudo Buffer 
End 



This bit is set after receiving a buffer control interrupt at 
the end of a data transfer. 



CMRP Register 

• Type = Read/Write 

• Card = 01A-A1K2 

• XRA Value = E8 

The CMRP register is the microcode interface for reading and writing the 4.5 Mb/s channel adapter interna! registers. These registers 
are addressable by the page and register number in the CMRS register. The CMRP register holds the data of the register addressed by 
the CMRS register. 



4.5 Mbis Buffer Adapter Register Pages 



Page?i 


' CMRS Bits 
! 1 -3 


# Regs 
i Per Page 


' Type 


1 ! 
i Description 





000 


i 


NA 


: Reserved 


1 


i 001 


1 


1 NA 


1 Reserved 


2 


1 010 


i 4 


! R 


1 C2P0 Error and Feature Level Registers 


3 


i 011 


i 


1 NA 


1 Reserved j 


4 


; 100 


1 


i NA 


1 Reserved 


5 


i 101 


1 2 


R/W 


I Buffer Adapter Diagnostic Registers i 


5 


110 





NA 


i Reserved i 


7 


i 111 


1 


NA 


: Reserved \ 



The above figure lists the buffer adapter register pages with their respective page addresses (CMRS XR bits 1-3). The desired register 
address within the page must be specified by writing CMRS XR, bits 4-7. 
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External Keglster Bit Definitions (Continued) 
CHM Register 

• Type - Read/Write 

• Card — 01A-A1K2 (with 4.5 Mb/s Channel or Improved Data Recording Capability features) 

• XRA Value - EE 

The CHM register is used to set the channel mode. Only microcode can change the contents of this XR through an XR write operation. 
This register is reset by a hardware reset. 



Bit 


Label 


Description/Detail 





Bytes in Flight 


See Bit 1 


1 


Bytes in Flight 


These two bits determine the maximum number of outstanding in tag 
requests that are permitted. 

Bits 0-1 In Tag 

Bits Count 

00 15 

01 31 

10 63 

11 127 


2 


Channel Timer 


See Bit 3 


3 


Channel Timer 1 


These two bits determine the maximum amount of tinne the buffer 

adapter waits for an out tag before setting a channel overrun 

error. If the timer is disabled, a channel overrun error cannot be 

set. 

Channel Time 

Tinr>erO-1 Selected 

00 Disabled 

01 16 us 

10 64 us 

11 256 us 


4 


Channel Group 


This bit determines the group of channel adapters (local or remote) 
through which a channcJdata transfer takes place. 
Bit On - Remote Bit Off - Local 


5 


Channel Mode 1 


See bit 7 


6 


Channel Mode 2 


See bit 7 


7 


Channel Mode 3 


These three bits determine the channel data transfer rate and mode. 

Channel 

Mode 0-2 Channel Mode 

000 t :5 Mb/s Interlock (Service In first) 

001 1 .5 Mb/s Interlock (Data in first) 
010 1.5 Mb/s Streaming 

Oil 2.0 Mb/s Streaming 

100 3.0 Mb/s Streaming 

101 3.7 Mb/s Streaming 

110 4.5 Mb/s Streaming 

1 1 1 Reserved 



CMDT Register 

• Type « Read/Write 

• Card = 01A-A1K2 (with the Improved Data Recording Capability feature) 

• XRA Value « E4 

The CMDT register is used for diagnostic data transfers between the microprocessor and the buffer adapter, or buffer controller. The 
CMDT is reset to X'OO ' by a channel control reset. 
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CMM Register 



• Type - Read/Write 

• Card - 01A-A1K2 (with the 4.5 Mb/s Channel or Improved Data Recording Capability features) 

• XRAValue-ED 

The CMM register is used to set the operation mode for the Buffer Adapter Card. 



Bit 


Label 


Description/Detail 





Improved Data 
Recording Capability 


This bit turns on Improved Data Recording Capability Format. 


1 


Ram Write/Read 


When set to 1, this bit specifies that the RAM selected for the Comp Ram D agnostic 
Is to be written. When set to 0, the selected RAM is read. 


2 


Dagnostic Mode 


Bits 2 and 3 set the diagnostic mode 


3 


Diagnostic Mode 1 


00 = No Dagnostics 

01 = Buffer RAM Diagnostic 

10 = Buffer Channel Diagnostics 

11 « Buffer Device Diagnostics 


4 


Maintain Separation 


This bit Is set for the Maintain Separation command. 


5 


Force 300 ns Clock 
Ring Error 


When this bit Is set it causes the 300 ns clock ring to go out 
of synchronization causing the 300 ns clock ring error to be 
set 


6 


Force Toggle 
Feature Parity 
Error 


When this bit is set the feature switch parity Is defined as 
even and forces a feature switch parity error. When this bit 
Isoff the feature switch parity Is defined as odd. 


7 


Pseudo Buffer End 


This bit Is set after receiving a buffer control interrupt at 
the end of a data transfer. 



CMRP Register 

• Type - Read/Write 

• Card - 01A-A1K2 (with 4.5 Mb/s Channel or Improved Data Recording Capability features) 

• XRAValue-E8 

The CMRP register is the microcode interface for reading and writing the channel adapter internal registers. These registers are 
addressable by the page and register number in the CMRS register. The CMRP register holds the data of the register addressed by the 
CMRS register. 

Buffer Adapter Register Pages r 



Page# 


CMRS Bits 
1-3 


#Regs 
Per Page 


Type 


Description 





000 


16 


R 


Comp through Comp 3 Channel Byte Count 
Registers 


1 


001 





NA 


Reserved 


2 


010 


3 


R 


C3P0 Error and Feature Level Registers 


3 


oil 


8 


NA 


Comp through Comp 3 Error Registers 


4 


100 





NA 


Reserved 


5 


101 


2 


R/W 


Buffer Adapter Diagnostic Registers 


6 


110 


4 


NA 


Comp through Comp 3 Diagnostic Registers 


7 


111 


4 


NA 


Comp through Comp 3 Configuration Registers 



The above figure lists the buffer adapter register pages with their respective page addresses (CMRS XR bits 1-3). The desired register 
address within the page must be specified by writing CMRS XR, bits 4-7. 
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CMRS Register 



CIVIS Register 



Type - ReadMrite 

Card = 01A-A1K2 (with 4.5 Mb/s Channel or Improved Data Recording Capability features) 

XRA Value = E7 



The CMRS register is the microcode interface for selecting and accessing registers on the 4.5 Mb/s or Improved Data Recording 
Capability buffer adapter card. These registers are organized into eight pages, and each page can contain up to 16 registers. 



Bit 


Label 


Description/Detail 





Auto increment CMRP 
register address 


Setting this bit causes the CMRP register address to increment 
after each XR read of the CMRP XR. 


1 


CMRP page address 


See bit 3. 


2 


CMRP page address 1 


See bit 3. 


3 


CMRP page address 2 


These bits select the CMRP register page to be accessed by either 
an XR read or write to the CMRP XR. There is a total of 8 CMRP 
register pages with a varying number of registers in each. 


4 


CMRP register address 


See bit 7. 


5 


CMRP register address 1 


See bit 7. 


6 


CMRP register address 2 


See bit 7. 


7 


CMRP register address 3 


These bits select the CMRP register to be accessed within a selected 
CMRP register page. 



• Type « Read 

• Card - 01 a-AI K2 (with 4.5 Mb/s Channel or Improved Data Recording Capability features) 

• XRA Value - EB 

The CMS register is used to post status information and is synchronized to the MP interface so that it may be read by microcode at any 
time. 



Bit 



Label 



Comp Busy 



Channel End 



Buffer Control End 



Xfer 

CompI ete/Overrun 



Channel Op 
Complete 



4.5 Mb/s or 
Improved Data 
Recording 
Capability 
installed 



Improved Data 
Recording 
Capability allowed 



Any Error 



Description/Detail 



Set when the Comps are busy initializing their respective Encoders and 
Decoders. Also set when Improved Data Recording Capability is on 
during a channel read or write. 



Set when the end data is detected during a channel 
read or a channel write. 



Set when the buffer transfers the last byte of data to the 
buffer control. 



S§t when stop out or end indications and out tags corresponding to all 
generated in tags have been received. 



Set when a channel operation is complete. Not set for a zero byte 
transfer. 



This bit is set to 1 when the 4.5 Mb/s channel or Improved Data Recording 
Capability adapter card is installed. 



Improved Data Recording Capability is allowed when this bit is set to 1. 
In a dual control unit subsystem both control units must have the 
Improved Data Recording Capability feature Installed before Improved 
Data Recording Capability can be allowed. 



Set by any of the error bits on CMRP register page 2. 
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External Registers (Continued) 
CMRS Register 

• Type = Read/Write 

• Card = 01A-A1K2 

• XRA Value = E7 

The CMRS register is the microcode interface for selecting and accessing registers on the 4.5 Mb/s buffer adapter card. These registers 
are organized into eight pages, and each page can contain up to 16 registers. 



External Registers (Continued) DF 37 



CMS Register 



• Type = Read 

• Card = 01A-A1K2 

• XRA Value = EB 

The CMS register is used to post status information and is synchronized to the MP interface so that it may be read by microcode at any 
time. 



Bit 


Label 


Description/Detail 





Auto increment CMRP 
register address 


Setting this bit causes the CMRP register address to increment 
after each XR read of the CMRP XR. 


1 


CMRP page address 


See bit 3. 


2 


CMRP page address 1 


See bit 3. 


3 


CMRP page address 2 


These bits select the CMRP register page to be accessed by either 
an XR read or write to the CMRP XR. There is a total of 8 CMRP 
register pages with a varying number of registers in each. 


4 


CMRP register address 


See bit 7. 


5 


CMRP register address 1 | See bit 7. 


6 


CMRP register address 2 


See bit 7. 


7 1 CMRP register address 3 These bits select the CMRP register to be accessed within a selected 
1 CMRP register page. 



Bit 


Label 


Description/Detail 





Reserved 


Always read as '0'. 


1 


Channel End 


Set when the end data is detected during a channel 
read or a channel write. 


2 


Buffer Control End 


Set when the buffer transfers the last byte of data to the 
buffer control. 


3 


Xfer 

Complete/Overrun 


Set when the buffer has received stop out or end 
indications and has received out tags to correspond with all 
generated tags. 


4 


Channel Op Set when a channel operation is complete. Not set for a zero 
Complete byte transfer. 


5 


4.5 Mb/s installed 


This bit is set when the 4.5 Mb/s channel adapter card 
is installed. 


1 
6 Reserved 


This bit IS controlled by switch posi-tion 3 on the 4.5 Mb/s buffer 
adapter card and should be set to '0'. 


6 


Reserved 




7 


Any Error 


Set by any of the error bits on CMRP register page 2. 
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External Register Bit Definitions (Continued) 
CRR Register 

• Type = Read 

• Card = 01A-A1G2 

• XRA Value = OF 

The Channel Request Register (CRR) is used by status store to present status information about the channel adapter, status store, or 
message handling between the control units in a dual control unit subsystem. 



Bit 


Label 


Description / Detail 





Channel Adapter 
A Request 


See Bit 3. 


1 


Channel Adapter 
B Request 


See Bit 3. 


2 


Channel Adapter 
C Request 


See Bit 3. 


3 


Channel Adapter 
D Request 


These bits indicate that their respective channel adapter has met one of the following 
conditions: 

• The adapter is at the end of initial selection and status has been accepted by the 
channel. 

• The adapter has received a Halt I/O, Selective Reset, or Systenn Reset fronn the 
channel. 


4 


Acknowledge 


Indicates that the other control unit has acknowledged receipt of a message. This bit is 
reset when the microcode sends a Write Message Buffer order. 


5 


Received 


Indicates that this control unit has received a message from the other control unit. This 
bit is reset when the microcode sends a Write Message Buffer order. 


6 


SS Order Ack 


Indicates that the status store or the channel adapter has processed the order in the 
CCA register (ADD. It is reset when register A01 is written into. 


7 


SS Response 


Indicates that the status store or channel adapter has successfully processed the order 
that is in CCA register AOl. This bit is valid only if bit 6 of this register is on. 



DCB Register 

• Type = Read/Write 

• Card = 0lA-A1Q2 

• XRA Value = 68 

The Device Control Bus (DCB) register is used to transfer information from the control unit microcode to the drive through 'bus out' 
using the Device Data Bus (DDB). It is also used to transfer information to the control unit microcode from the drive through 'bus in' 
using the DDB. 
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External Register Bit Definitions (Continued) DF 40 



DCR Register 

• Type = Read/Write 

• Card = 01A-A1Q2 

• XRA Value = 64 

The Device Control Register (DCR) is used by the microcode to select and control the correct device lines. 



Bit 


Label 


Description / Detail 





Select Hi/Lo 


When set to a zero, bit gates the lines between the drive-adapter card and the drive 
(see Note), drivers and receivers. When set to a one, the (see Note) lines are gated to 
the drivers and receivers. The DCB and DTR registers are controlled by this bit. This bit 
is used also with bits 2 and 4. 


1 


Interrupt/ 
Secondary 
Select Hi/Lo 


When set to a zero, permits the microcode to sense interrupts that are present (see 
Note). When set to a one, the interrupts (see Note) are sensed. The DIR register is 
controlled by this bit. 

When used as a secondary, and this bit is set to a zero, the serial data and clock are 
sent from the DSR and DSC register to the drives on the (see Note) interface. When set 
to a one, it Is sent selected control unit (see Note). The DSR and DSC registers are 
controlled by this bit. 


2 


Enable Bus 


When set to a one, permits the DCB register or write data flow, access to the device 
control bus. When set to a zero, the bus drivers are unconditionally disabled. The 
control unit that is enabled is controlled by DCR register bit 0. 


3 


ITD Enable 


When set to a one, permits the DSC register, linked with the DSR register, to be used as 
an internal timer. It also degates the serial command and clock lines to the devices. 
When set to zero, the DSC and DSR registers operate as a serial interconnection. 


4 


Enable Write 


When set to a one, with bit 2 also set to a one, permits the data from the write data 
flow, access to the drive control bus. When set to a zero, the write data flow does not 
have access to the drive control bus. DCR register bit controls the control unit that Is 
enabled. 


5 


ITC Time Out 


When ITC equals zero. This bit will reset when a non- zero Is set into the ITC. 


6 


ITD/Serial 
Command Complete 


Set when the ITD or DSC contents equal zero. This occurs a the time of the timeout or 
after the secondary command has been sent to the drive. The bit resets when a 
non-zero value is set Into the ITD register or a new secondary command Is loaded Into 
the DSR register. 


7 


Reset Repos 


Sets the 'repositioning in latch'. 



Note: 

Singie Control Unit Subsystem 

Local = Control Unit - Addr 0-7 



Dual Control Unit Subsystem 

Local = Control Unit - Addr 0-7 
Remote = Control Unit - Addr 
8-F 

Local = Control Unit 1- Addr 8-F 
Remote = Control Unit 1- Addr 0-7 
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(Continued) 
DIR Register 

• Type - Read 

• Card - 01A-A1O2 

• XRAValue-61 

The Device Interrupt Register (DIR) is used to present interrupts from any drive to the microcode. An interrupting device causes its 
corresponding bit and the P bit to be set in ti^e DIR register. The hardware sets an error if only the P bit is on. 
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DSE Register 

• Type - Read 

• Card - 01A.A1O2 

• XRA Value - 67 

The Device Status/Error (DSE) register shows device status and error conditions. 
Note: All cards referenced by this table are on the 01A gale. 



Bit 


Description 





Interrupt from drive 


1 


Interrupt from drive 1 


2 


Interrupt from drive 2 


3 


Interrupt from drive 3 


4 


Interrupt from drive 4 


5 


Interrupt from drive 5 


6 


Interrupt from drive 6 


7 


Interrupt from drive 7 



DLR Register 

• Type = Read 

• Card - 01A-A1O2 

• XRAValue-21 

The Device Level Register (DLR) contains miscellaneous information. 

See the CARR section for the switch position assignments for the Drive Adapter Card (FRU1 18). 



Bit 


Label 


Description/Detail 





Drive 

Adapter-Card 
Parity Error 


Bit indicates that bad parity was detected by the drive adapter-card 
(A102) on the device data bus (DDB). It Is also used to permit Interrupts 
from the drives to be signalled if the drive bus parity bit is on and no 
other drives bus lines are on. 


1 


Write Data Parity 
Error card 


Bit 1 Indicates that bad parity was detected on the MUX data path when 
the data was gated from the write data flow to the drive control bus. 
FRU116(A1P2) 


2 


Drive 

Adapter-Card 
Parity Error 


Bit 2 indicates that the device adapter-card had bad Internal parity or 
there was an Interrupt error. £RU1 18 (A102) 


3 


Reserved 




4 


Repositioning 


Repositioning is used as a response to any serial sequence command 
that causes tape motion. It indicates that the drive is either repositioning 
or it is not at the command stoplock position. 


5 


Repositioning 


Same as bit 4. ' 


6 


Reserved 




7 


Reserved 
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DTR Register 

• Type = Read/Write 

• Card = 01A-A1Q2 

• XRA Value = 6B 

The Device Tag Register (DTR) is used by the microcode to transfer control tags to and from the drive. 



Bit 


Label 


Description / Detail 





Select Out 


Select Out is used to start the Initial Sequence to the drive and requires no response 
from the drive. Select Out must stay active during the complete connected part of the 
operation. 


1 


Address Out 


Address Out is used to signal all the drives to decode the address that is on the bus. 
When the drive recognizes its address, its responds by placing its complement address 
on the bus and raising Address In. 


2 


Command Out 


Command Out is a response to Address In during Initial sequence and indicates to the 
selected drive that the command on the bus is valid. Command Out stays active until 
Status In is received. 


3 


Clock A Out 


Clock A Out is used during data transfer sequences and it is the odd parity of the nine 
data bits being transferred. During sense or control transfer sequences, Clock Out A is 
used as a response to Clock B In/Out. Clock A Out indicates to the selected drive that 
the control unit has accepted or provided the information on the bus that was requested 
by the drive generated Clock B In/Out line. 


4 


Gap In/Out 


Gap In and Gap Out share a common bi-directional line. The microcode raises Gap Out' 
by writing in to the DTR register. The DTR register monitors the Gap In/Out line and 
raises Gap In for read operations. 


5 


Address In 


Address In is used as a response to Address Out to indicate to the control unit that the 
address of the selected drive is valid. Address In is also used to indicate any error or 
unusual condition that is detected during a data transfer sequence. 


6 


Status In 


Status In is used to indicate that the status information on the bus is valid. Status in is 
the response to Command Out during a Initial Sequence or a control unit ending 
sequence. 


7 


Clock B In 


Clock B in/Out is a bi-directional line between the control unit and all attached drives. 
Its function is the same as Clock A Out. 



ERA Register and ERAH (Holding) 

ERA XR only 

• Type = Read 

• Card = 01A-A1D2 

• XRA Value = BO 

The ERAH is not a XR register, but it can be displayed using "CU Scan Rings - Error" (see SDISK 1). 

Error register A (ERA) and error register B (ERB) are used to indicate check 1 error conditions. Normally, the processor is stopped 
before it reads the error registers. However, they can be read out using the support diskette Alter/Display program "CU Scan Rings" 
(see SDISK 1). The registers are also used to verify that the check 1 error detection circuits are working correctly. 

ERAH is the holding register for the ERA register. If the check 1 error recovers on the retry operation, the ERAH or ERBH registers 
indicates the cause of the recovered check 1 error. If any bit is on in the ERA or ERB register, it means that the check 1 condition is a 
solid error and the ERA or ERB register(s) have meanings that are useful for troubleshooting. 

Notes: 

1. The ERA register does not include Check 1 errors that are caused by Forced Microcode Check 1 (PCR register, bit 5) errors. 

2. All cards referenced by this table are on the 01 A gate. 

3. MD displays can indicate ERA and ERB as a single hex character field named 'ERAB'. 

4. MD displays can indicate ERAH and ERBH as a single hex character field named 'HOLD'. 



Bit 


Label 


Description /Detail 





CS Data Parity 
Funnel Error 


This bit is set when bad parity is detected in the micro- processor card (A1D2) on a 
word fetched from the control storage data bus or when the control storage source 
register indicates an Invalid source. 


1 


Reg Source 
Funnel Error 


This bit is set when the register source indicates an invalid source (valid sources are CS, 
LSR, JUMP, and XR registers). The error is inhibited until Initial Diagnostic Complete 
(PCR register bit 4) so that the microcode can initialize local storage. This is an internal 
error of the microprocessor card. 


2 


Microprocessor, 
Internal Data, 
or Clock Error 


This bit is set when an error is detected by one of the three check latches in the 
microprocessor. 

1 . Control Storage Data Parity Error - Data transferred from the CS Data Bus to the 
Microprocessor or Data Bus. 

2. Local Storage or External Register Data Parity Error - Data transferred from LS or XR 
Bus In to Microprocessor Data Bus In. 

3. Registers internal to the microprocessor card have bad parity (even) or an invalid 
clock state (system clocks) was detected. 


3 


Current 

Interrupt Parity 
Error 


This bit indicates that bad parity was detected in the 'current interrupt level' latches in 
the microprocessor card. 


4 


Processor 
Interrupt Level 
Parity Error 


This bit indicates that bad parity was detected on the 'processor interrupt level' bus 
during an interrupt swap, in the microprocessor card. 


5 


LSR Address 
Parity Error 


This bit indicates that bad parity was detected on the 'LSR selects and address' bus in 
the microprocessor card. 


6 


XR Address 
Parity Error 


This bit indicates that bad parity was detected on the 'XR select and processor XR 
address' bus in the microprocessor card. 


7 


Processor Bus 
Out Parity Error 


This bit indicates that bad parity was detected on processor bus out' during a register 
write operation. The error was detected in the microprocessor card. 
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Externa! Register Bit Definitions (Continued) 
ERB Register and ERBH (Holding) 

ERB XR only 

• Type = Read 

• Card = 01A-A1D2 

• XRA Value = FO 

The ERBH is not a XR register, but it can be displayed using "CU Scan Rings - Error" (see SDISK 1). 

Error register B (ERB) and error register A (ERA) are used to indicate check 1 error conditions. Nornnally, the processor is stopped 
before it reads the error registers. However, they can be read out using the support diskette Alter/Display program "CU Scan Rings" 
(see SDISK 1). The registers are also used to verify that the check 1 error detection circuits are working correctly. 

ERBH is the holding register for the ERB register. If the check 1 error recovers on the retry operation, the ERBH or ERAH registers 
indicates the cause of the recovered check 1 error. If any bit is on in the ERB or ERA register, it means that the check 1 condition is a 
solid error and the ERB or ERA register(s) have meanings that are useful for troubleshooting. 

Notes: 

1. The ERA register does not include Check 1 errors that are caused by Forced Microcode Check 1 (PCR register, bit 5) errors. 

2. All cards referenced by this table are on the 01 A gate. 

3. MD displays can indicate ERA and ERB as a single hex character field named 'ERAB'. 

4. MD displays can indicate ERAH and ERBH as a single hex character field named 'HOLD'. 
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Bit 


Label 


Description /Detail 





XR Address 
Compare Error 


Set when the Processor XR Address bus bits 0-4 do not match the XR Address bus bits 
0-4 (internal in the microprocessor card). 


1 


MP Register 
Error 


Bad parity is detected in the IMR or PDR registers (internal in the microprocessor card). 


2 


Uncorrectable CS 
Read Error 


The control storage error correction hardware detected an uncorrectable data word on a 
control storage fetch operation (error was detected by the CS card). 


3 


CS Address 
Parity Error 


This bit indicates that bad parity was detected on the control storage address bus (error 
was detected by the CS card). 


4 


CS Refresh Error 


This bit indicates that one of the three refresh error is in error (error was detected by the 
CS card). 


5 


Selection Check 


This bit indicates that Multiple Card Selects was active (error was detected by the CS 
card). 


6 


Key Bit Check 


The Key Bit Check bit indicates an error was detected from the control storage address 
bus parity bit (error was detected by the CS card). 


7 


CS 

Write Data 

Parity Error 


This bit indicates that the data being written had bad parity (error was detected by the 
CS card). 



MCR Register 

The Maintenance Control Register (MCR) is not a readable register. The following description is for information only. 
The four bits of the MCR register are set by individual MD commands. All bits are reset with a Reset MCR command. 
The MCR is controlled by the "Microprocessor Control Utility/' see SDISK 1. 



Bit 


Description 





Ignore Errors 


1 


Address Compare Stop 


2 


Check Stop 


3 


Check 2 = Check 1 


4 


Address Compare Sync 


5 


Program Flag 



MDI Register 

• Type = Read 

• Card = 01A-A1E2 

• XRA Value = A4 

The Maintenance Data In (MDI) register has two functions: 

1 . When Maintenance Tag Out (MTO) register bit 2 (Read XR Active) and Maintenance Tag In (MTI) register bit 4 (XR Address Error) 
both equal 1, this register defines the logic card that contains the external register at the time of an external register error. 

2. When MTO bit 2 or MTI bit 4 does not equal 1 , this register contains commands or data transferred between the functional 
microcode and the maintenance device; however, this data does not provide valid pointers to external register logic cards. 

Diagnostic routines only display the MDI register when the register can define the logic card that contains the external register that was 
addressed at the time of the external register error. 

Use the following procedure to read the contents of the MDI register. 

1 . Display the MTI register to verify that bit 4 equals 1 . If Bit 4 does not equal 1 , no further troubleshooting information can be read, 
even if the bit is turned on. 

2. Display the MTO register to verify that bit 2 equals 1 . If bit 2 does not equal 1 , write hexadecimal 20 into the register to turn on 
bit 2. 

3. Display the contents of the MDI register to determine the logic card that contains the external register that was addressed at the 
time of the external register error. 

To display the MDI register, see "Register Display/Alter" on SDISK 1. 

Note: All cards referenced by this table are on the 01 A gate. 



Bit 


Label 


Description /Detail 





Buffer Adapter 


One of the following external registers was addressed during an external register error: 
BCPH, BCPL, BDPH, BDPL, BCSH, BCSL, BDSH, BDSL, BWRP, BCC, BCSE, BCR, BOSS, 
BCPC, BDC, BDSE. BDR, BOSS, BOAT, BDGO, BDG1, BMR, or BOAT. FRU114 (A1L2) 
FRU120(A1K2) 


1 


Status Store 


One of the following external registers was addressed during an external register error: 
CCC, CCA, CDR, CER. CMR, or CCR. FRU121 (A1G2) 


2 


Device Adapter 


One of the following external registers was addressed during an external register error: 
DSH, DSL, DIR, DLR, ITC, DCR, DSE, DCB, DTR, DSC, or DSR. FRU1 18 (A1Q2) 


3 


Read Data Flow 


One of the following external registers was addressed during an external register error: 
RCR, RSR, RER, RRC, RPR, or RDC. FRU1 19 (A1S2) 


4 


Microprocessor 


One of the following external registers was addressed during an external register error: 
ITB, ERA, ERB, ITA, XRA, PER, JAL, PSR, JAH, PDR, PCR, IMR, or LSP. FRU1 17 
(A1D2) 


5 


Write Data Flow 


One of the following external registers was addressed during an external register error: 
WSEorWCR. FRU116(A1P2) 


6 


Maintenance 
Adapter 


One of the following external registers was addressed during an external register error: 
MTI, MTO, MDI, or MDO. FRU115(A1E2) 


7 


Reserved 
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External Register Bit Definitions (Continued) 
MDO Register 



External Register Bit Definitions (Continued) DF 60 



MTI Register 



• Type = Read/Write 

• Gard = 01A-A1E2 

• XRA Value = A7 

The Maintenarice Data Out (MDO) register is used to transfer information between the microcode and the maintenance device. 

MSB Register 

• Type = Read 

• Card = 01A-A1E2 

• To display the MSB register, see "'Microprocessor Control" on SDISK 1. 

The Maintenance Status Byte (MSB) register contains the Maintenance Adapter and Microprocessor status. 



Bit 


Label 


Description/Detail | 





Spare 


i 

i 


1 


Status Modifier 


This bit will always be off. 


Csl 


Extended Op in 
Progress 


This bit indicates that the microprocessor is executing an Extended Op 
instruction (an instruction that requires more than one control storage ; 
fetch. ; 



Address Compare 

cquai 



This bit indicates a match between the compare address set by the 
Maintenance Device microcode and the control storage address that is 
referenced by the microprocessor. 



Check 1 Hardware 
Error 



This bit indicates a hard error in the microprocessor or other hardware 
circuits of this control unit. 



MP Stopped I This bit is on if the microprocessor is stopped. The microprocessor may 

j be stopped with a Stop MP commar>d from the Maintenance Device, a 
i Check 1 error condition, or by processor control. 



Instruction 
Executed 



This bit indicates to the microprocessor microcode that the 
microprocessor read an instruction from the control storage 'or execution 
during the last microprocessor cycle. This bit is used during a Force MP 
Instruction sequence to confirm the execution of the instruction before 
resetting force mpde. 



Error - MTI Status 
Stored 



This bit indicates: that error data is stored in the MTI register. 



• Type = Read/Write 

• Card = 01A-A1E2 

• XRA Value = A1 

The Maintenance Tag In (MTI) register controls the operation of the maintenance adapter (MA) and provides status and error conditions 
for the adapter and the subsystem. 

To display the MTI register, see "Register Display/Alter" on SDISK 1. 
Note: All cards referenced by this table are on the 01A gate. 



Bit 



Label 



I Maintenance 
I Adapter 



Request/Response 



Description/Detail 



A status condition that indicates to the microprocessor that another byte 
of inform.ation is ready to be taken by the microprocessor, or that another 
byte of information can be received by the maintenance adapter. This bit 
also acknowledges microprocessor Status Out. 



Data Transfer or 
MD Connection 
Busy 



Bit 1 indicates a status condition that is active during ail data transfers to 
and from the microprocessor or indicates that the MD byte transfer is in 
process. 



Maintenance 
Device Enabled 



A status condition that indicates that the maintenance device is on-line 
and enabled. 



XR Address Bus i The maintenance adapter card (A1E2) has detected bad parity on tne XR 
Parity Error ; address bus from the microprocessor card. FRU117 (A1D2) 



XR Adoressed '; 

Line Error i 



MA Internal Card 
Error 



Either none or m.ore than one XR addressed lines are active during an XR 
read or write cycle. Externa! Register cards - FRU117 (A1D2); FRU115 
(A1E2); FRU121 (A1G2); FRU120 (A1K2): FRU114 (A1L2); FRU115 (A1P2); 
FRU118 (A1Q2): FRU119 (A1S2) 

The m,aintenance adapter card (A1E2) detected an error internal to the 
card. This can be caused by the MA card, bad clock lines to the MA card 
from the control store (CS) card (A1C2). or voltages to either card. 
FRU115 (A1E2); FRU134 (A1C2) 



MD Parity Error \ The miaintenance adapter card detected bad parity on serial data in line 
i from the maintenance device. FRU = Maintenance Device 



Check 1 



Indicates that a Check 1 occurred that has not been reset by a check or 
hardware reset. 
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External Register Bit Definitions (Continued) 



External Register Bit Definitions (Continued) DF 6Z 



MTO Register 

• Type = Read/Write 

• Card = 01A-A1E2 

• XRA Value = A2 

The Maintenance Tag Out (MTO) register is used by the microcode to control the operation of the maintenance adapter and report 
status and other information about the subsystem. 



To display the MTO register, see "Register Display /Alter" on SDISK 1. 



Bit 


Label 


Description / Detail 





Not Used 




1 


Wait Light 


This bit is used by the microcode to indicate the amount of subsystem activity. 

Wait light blinks - Normal subsystem activity 
Wait light on continuous - No drive activity 
Wait light never on - subsystem in a loop or wait light 
circuitry problem (this is not a normal condition) 


2 


RD X/R Active 


This bit gates the XR active latch to the MP. 


3 


Data Ready 


This bit indicates that the data in the MDO register is ready to be transferred to the MD. 
For information only. Displaying the MTO register will change the values of bits 3-6. 


4 


MD Status Out 


This bit indicates that the microcode needs the attention of the MD. For information 
only. Displaying the MTO register will change the values of bits 3-6. 


5 


Data Demand 


This bit indicates that the microcode wants to send data to or receive data from the MA. 
For information only. Displaying the MTO register will change the values of bits 3-6. 


6 


Command/Data 
Received 


This bit indicates to the MA that the MP has successfully received the command or data 
byte. For information only. Displaying the MTO register will change the values of bits 
3-6. 


7 


Reserved 
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PCR Register 

• Type = Read/Write 

• Card = 01A-A1D2 

• XRA Value = BA 

The microcode uses the Processor Control Register (PCR) to cause events or conditions to occur within the subsystem. 



Bit 


Label 


Description / Detail 





Force Interrupt 


Forces an interrupt at levels through 6, whichever is enabled. This directs the 
microcode to handle interrupts with more priority if they are not masked off. 

Interrupt priorities, high to low: 

Level - Microprocessor of subsystem maintenance adapter 
Level 1 - Microprocessor (Timer) 
Level 2 and 3 - Read control 
Level 4 and 5 - Buffer control 
Level 6 - Status store 
Level 7 - All others 
Reset by the hardware automatically and will always read as a zero. 


1 


Return From 
Interrupt 


Causes a PSW swap from the current level to the highest remaining level that has an 
interrupt pending. Reset by the hardware automatically and will always read as a zero. 


2 


Diagnostic Mode 


When set, activates the 'diagnostic mode' line. Enables data with incorrect parity to be 
written to an external register. Prevents the MA from alerting the channel interface to 
disconnect during a check 1 condition. 


3 


Hardware Reset 


When set, activates the hardware reset line. Causes ail functional areas except the 
micro processor to initialize to a power-on condition. It is also forced active while 
power-on reset is active. Remains set for at least ten processor cycles. 


4 


Initial 

Diagnostic 

Complete 


This bit is set by the microcode after the initial power-on diagnostics have successfully 
completed. Remains set until next power on sequence. Enables Reg Funnel Parity 
checker after all LSR locations have been initialized to good parity. 


5 


Forced Microcode 
Check 1 


Activates the 'check 1 ' line when the microcode detects a non-recoverable error 
condition. 


6 


XR Address 
Extend 


See Bit 7. 


7 


XR Address 
Extend 1 


These two bits extend the XR addressing to 128 Read/Write registers. See External 
Register Addressing' on DF 3. 



PER Register 

• Type = Read 

• Card = 01A-A1D2 

• XRA Value = F5 

The Processor Error Register (PER) contains status and error condition indicators. 
Note: All cards referenced by this table are on the 01 A gate. 



Bit 


Label 


Description / Detail 





MP Check 2 


Set when a parity error is detected in the ITA/ITB timer registers (card A1D2). Reset by 
a check reset to the microprocessor, if the error no longer exists. 


1 


ITA/B = 


Active if the ITA/ITB counter equals zero. When active, a level 1 (timer) interrupt is 
generated. Timer ITA/B is used by the microcode to time the different operations. 


2 


Collision Detect 


Bit 2 on, indicates a problem in the dual control unit communication area. When one 
control unit attempts to communicate with the other control unit and does not receive a 
response, the control unit expecting the response causes bit 2 of the PER register in the 
control unit that did not respond to be set on. A microcode forced check 1 error is 
caused in the control unit that has PER register bit 2 on. 


3 


On-Line 


Indicates the state of the online switch (one equals online). 


4 


XR Read Parity 
Error 


Set if a read parity error is detected by the microprocessor card (A1D2) during an XR 
read operation. Reset by a Check Reset to the MA/MP. When active, causes XR Error 
and Check 2 to be set. 


5 


XR User Read 
Error 


Set if the 'XR error ungated' line is active during an XR read operation. Reset by Check 
Reset to the MA/MP. 


6 


XR User Write 
Error 


Set if the 'XR error ungated' line is active during an XR write operation. Reset by Check 
Reset to the MA/MP. 


7 


Normal Mode 


Indicates the state of the Test/Normal switch. (1) for normal mode; (0) for test mode. 
See PANEL 1 for "Control Unit Switches and Indicators" for the function of the switch. 



PRR Register 

The Processor Reset Register (PRR) is used to send a check reset to any or all functional areas. Each functional area is assigned a 
particular bit in the register. When the register is written, the check reset line is activated and, if bit 3 is not active, all functional areas 
whose bit is active performs a check reset. This register is a virtual register (no hardware) and does not store what was written. It is 
always reset after the write is complete. 



Bit 


Label 


Description / Detail 





Drive-adapter 




1 


Maintenance 
adapter/processor 




2 


Status store/channel 
adapter 




3 


Must be a zero for 
check reset 




4 


Buffer (drive side) 




5 


Buffer (channel side) 




6 


Write data flow 




7 


Read data flow 
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RDC Register 
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• Type = Read 

• Card = 01A-A1D2 

• XRA Value = 36. 76. B6. and F6 

The Processor Status Register (PSR) contains status indicators 
pertinent to error conditions. 



Bit 


Label 


Description/Detail 





XR Error 


This bit continuously samples the condition of the 'XR error latched' line 
and is set whenever any of the three XR Error bits (PER register bits 4, 5 
or 6) are set. Once set. the bit remains set until a check reset is Issued to 
the MA/MP functional area. 


4 


Check 2 


This bit continuously samples the status of the 'Check 2 error' line. When 
a Check 2 condition exists, this bit will be active. See "External Registers 
Data Flow/Error Detection" in the OPER section for more information. 



READ CONTROL REGISTER 

• Type = Read/Write 

• Card = 01A-A1S2 

• XRA Value = 45 

The Read Control Register (RCR) is used by the microcode to 
control the operation of the read data flow and condition it to do 
the needed read function. 



Bit 


Label 


Description/Detail 





Read Gate 


This bit is used by the read detection circuits to gate the VFC from the 
write clock onto the read data. It becomes active when Gap In Is sensed 
and reset at the end of the device operation. 


1 


Read LWR 


This bit conditions the read detection circuits to perform a 
Loop-Wrlte-to-Read LWR operation. It is used on a short LWR operation. 


2 


Read Condition 


This bit is used to activate the read data flow. It becomes active at the 
time the read data flow should start detecting beginning sync and is reset 
at the end of the operation. 


3 


Inhibit External 
Pointers 


This bit, when active, inhibits the ECC from processing any pointers other 
than ECC pointers. 


4 


Read/Write 


This bit specifies the type of operation; one equals read and zero equals 
write. Bit 4 is set before the rise of read gate and must not change until 
the end of the operation. 


5 


Fwd/Bkwd 


This bit is active for the same duration for read or write operations. It is 
on for a forward direction and off for a backward direction. 


6 


Gap Out Enable 
Command Complete 


This bit permits 'Gap Out' to be set under the control of the 
microprocessor. 'Gap Out' is set with a fixed delay after 'End Sync' Is 
sensed, or after BOB (without sensing the ending sync), ERG, or TM when 
IBG is sensed. 


7 


Density Enable 


This bit permits the display of the density pattern being read. See bits 0-3 
of the "RPR" on DF 80. 



• Type = Read/Write 

• Card = 01A-A1S2 

• XRA Value = 4F 

The Read Diagnostic Control (RDC) register controls the 
diagnostic status and functions of the read logic. 



Bit 


Label 


Description/Detail 




(See 
Note) 


Select Tone 


This bit, when a one. permits the microprocessor to read the tone zones 
in the Read Pattern Register (RPR). Zones A through F will appear in bit 
positions through 5 respectively. 


1 

(See 

Note) 


Select Amp Sense 


This bit. when a one. permits the microprocessor to read the amp sense 
zones in the Read Pattern Register (RPR). Zones A through F will appear 
in bit positions through 5 respectively. 


2 


Disable ECC 


This bit, when a one. disables the error correction from being performed. 
This permits the data record to be read into the buffer uncorrected. 


3 


Check Character 
Read 


This bit, when a one, causes all the characters read from the tape 
(Including the four ECC check characters) to be sent to the buffer during 
data frames. 


4 


Disable Dead 
Track Threshold 


This bit. when a one. disables dead-tracking that is due to persistent 
pointers. 


5 


Enable BOB 
Processing 


This bit is set by the microcode when the read head Is still In the IBG to 
enable the hardware part of BOB processing. 


6 


Inhibit Dropping 
Pointers 


This bit, when a one. will not let the ECC drop the pointers. 


7 


ECC Diagnostic 


This bit, when a one, passes ECC diagnostic information Instead of data. 



Note: When the state of bits or 1 changes, the RPR must be 
reset before its new value can be used. 
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• Type == Read 

• Card = 01A-A1S2 

• XRA Value = 49 

The microcode uses the Read Error Register (RER) to gel the FRU information detected by the read data flow. All cards referenced by 
this table are on the 01A gate. 



Bit 


Label 


Description/Detail 





FRUO 


Skew Buffer Zones A and B: This bit indicates that one of the following conditions 
has occurred: 

1. Skew Buffer Hardware Error (card A2K2) - The error is determined by the 
demodulator module on the ECC card (A1R2). RER bit 5 is also activated. 

2. The 'gate read cycle' lines from this card (A2K2) are not equal to the 'gate 
read cycle' lines from the other two Skew Buffer Hardware Error cards (A2L2 
and A2M2). RER bit 7 is also activated. 

3. The 'ROC equals zero' lines from this card (A2K2) are not equal to the ROC 
equals zero' lines from the other two Skew Buffer Hardware Error cards 
(A2L2 and A2M2). RER bit 7 is also activated. 

FRUs for condition 1: FRU123 (A2K2); FRU111 (A1R2): FRU119 (A1S2) 
FRUs for conditions 2 and 3: FRU123 (A2K2); FRU119 (A1S2) 


1 


FRU1 


Skew Buffer Zones C and D: This bit indicates that one of the following conditions 
has occurred: 

1. Skew Buffer Hardware Error (card A2L2) - The error is determined by the 
demodulator module on the ECC card (A1R2). RER bit 5 is also activated. 

2. The 'gate read cycle' lines from this card (A2L2) are not equal to the gate 
read cycle' lines from the other two Skew Buffer Hardware Error cards (A2K2 
and A2M2). RER bit 7 is also activated. 

3. The 'ROC equals zero' lines from this card (A2L2) are not equal to the 'ROC 
equals zero' lines from the other two Skew Buffer Hardware Error cards 
(A2K2 and A2fv12). RER bit 7 is also activated. 

FRUs for condition 1: FRU124 (A2L2); FRU111 (A1R2); FRU119 (A1S2) 
FRUs for conditions 2 and 3: FRU124 (A2L2); FRU119 (A1S2) 


2 


FRU2 


Skew Buffer Zones E and F: This bit indicates that one of the following conditions 
has occurred: 

1. Skew Buffer Hardware Error (card A2M2) - The error is determined by the 
demodulator module on the ECC card (A1R2). RER bit 5 is also activated. 

2. The 'gate read cycle' lines from this card (A2I^2) are not equal to the 'gate 
read cycle' lines from the other two Skew Buffer Hardware Error cards (A2K2 
and A2L2). RER bit 7 is also activated. 

3. The 'ROC equals zero' lines from this card (A2M2) are not equal to the 'ROC 
equals zero' lines from the other two Skew Buffer Hardware Error cards 
(A2K2 and A2M2). RER bit 7 is also activated. 

FRUs for condition 1: FRU125 (A2M2); FRU111 (A1R2): FRU119(A1S2) 
FRUs for conditions 2 and 3: FRU125 (A2(^2); FRU119 (A1S2) 



Bit 


Label 


Description/Detail 


3 


Acceleration 
Check 


This can be a normal condition. For some write conditions, the drive can have 
limited instantaneous speed variations (ISV), and when the speed is more than the 
limits, write errors can occur. The ISV can cause changes in the write data 
density. Based on a pre-determined limit of ISV, the acceleration check is turned 
on and the microcode repeats the write before a write error occurs. If this bit is 
on and write errors are occurring, troubleshoot the write errors. If this bit 
frequently occurs without any other write error conditions, it can be an indication 
of wear of the tape media, mechanical tape path parts or the read/write head. 


4 


CRC Hardware 
Failure 


This bit indicates that the CRC checker on the ECC card has failed and activates a 
Check 2 condition. FRU111 (A1R2); FRU119 (A1S2) 


5 


FRUS 


This bit indicates that one of the following conditions has occurred: 

1. Skew Buffer Hardware Errors 1, 2 and 3 as determined by the demodulator 
module on the ECC card (A1R2). 

2. ARP registers parity error during a sample period. 

3. Correction registers parity error during a sample period. 

4. Decode parity error during a sample period. 

5. Incorrect parity on the corrected data bus during the residual byte. 

Possible FRUs. 

Condition 1: FRU123 (A2K2); FRU124 (A2L2); FRU125 (A2M2) 

Conditions 2-5: FRU111 (A1R2); FRU119 (A1S2) 


6 


FRU6 


This bit indicates that one of the following conditions has occurred: 

1. The data buffer did not respond correctly following the 'read data ready' 
signal. 

2. The read clock and format did not respond correctly following the 'read data 
ready' signal. This bit also sets RER bit 7. 

Possible FRUs. 

FRU120 (A1K2); FRU119 (A1S2) 


7 


FRU7 


This bit Indicates that one of the following conditions has occurred: 

1. Skew Buffer Hardware Errors 1, 2 and 3 as determined by the 'gate read 
cycle' and 'ROC equals zero' signals. Also sets the respective skew buffer 
hardware error bits (RER bits 0, 1 and 2). 

2. The clock module on A1S2 is not cycling correctly. 

3. The module 18 and module 8 counters are not in sequence. (Write/Read data 
flow counters are used to control data transfer.) 

4. The read clock and Ff^T card detected bad parity on the corrected data bus 
during the residual byte. RER bit 3 will be set if this error occurs. 

5. The data buffer did not respond correctly following the 'read data ready' 
signal. This condition also sets RERbit 6. 

6. The read clock and FMT did not respond correctly following the 'read data 
ready' signal. This condition also sets RER bit 6. 

Possible FRUs. 
Condition 1: FRUs are indicated by bits 0-2. 

FRU123 (A2K2); FRU124 (A2L2); FRU125 (A2f^2) 
Conditions 2 and 3: FRU119 (A1S2) 
Condition 4: FRU111 (A1R2); FRU119 (A1S2) 
Conditions 5 and 6: FRU120 (A1K2); FRU119 (A1S2) 
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External Register Bit Definitions (Continued) UF 80 



RPR Register 

• Type " Read 

• Card - 01A-A1S2 

• XRA Value 4C 

The Read Pattern Register (RPR) is a selectable register for pattern, tones, or amp sense. It is selected by the Read Diagnostic Control 
(RDC) register. In Normal mode, it is used by the microcode to determine the type of information being detected by the read logic. See 
the RDC register for more information. 



RRC Register 

• Type = Read 

• Card = 01A-A1S2 

• XRA Value = 4A 

The Read Residual Count (RRC) register stores the residual byte count that is read from the tape. The count is equal to the number of 
pad bytes that were written and are in a number range of to 13. The microprocessor uses the count to determine the location and 
number of pad bytes in the buffer so that the count is not sent to the channel. 



Bit 


Label 


Description / Detail 





IBG/ID18 


The meaning of bits 0, 1,2, and 3 depends on the setting of the Density Enable bit 
(RCR register bit 7). When Density Enable is not on, these bits indicate when an IBG, 
TM, ERG, or SPR pattern is being sensed. A TM indication will cause an interrupt level 
2. This interrupt level is active when the RPR register bit 1 is set and RCR register bit 7 
is not set. 

When Density Enable is on and a density pattern is being detected, bits 0, 1,2, and 3 
are an indication of the actual density being read. 


1 


TM/SID1 


See Bit 0. 


2 


ERG/SID2 


See Bit 0. 


3 


SPR/SID3 


See Bit 0. 


4 


BOB 


This bit indicates that a data block is being sensed by the read logic. It will be active 
when one or less zones are active and a no data condition does not exists. This bit 
causes a interrupt level 2. This level will be active when the RPR register bit 4 is 
present. 


5 


VOID 


This bit indicates that a no data condition is being sensed. 


6 


NOA 


This bit indicates that none of the other defined patterns exist. 


7 


Reserved 





Bit 


Label 


Description /Detail 





Block IDA 


Bits and 1 form the encoded modulo 4 count of the block ID. 


1 


Block IDB 


See Bit 0. 


2 


Reserved 




3 


Reserved 




4-7 




Contains the encoded residual byte count read from the drive. 



Note: See "RCR Register" bit 7 and "RDC Register" bits and 1 for more details. 
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External Register Bit Definitions (Continued) DF 82 



RSR Register 

• Type = Read/Write 

• Card = 01A-A1S2 

• XRA Value = 46 

The Read Status Register (RSR) contains the status of the read or write operation as it progresses. It also contains the status of the 
error correction attempts. 



WCR Register 

• Type = Read/Write 

• Card = 01A-A1P2 

• XRA Value = 40 

The Write Control Register (WCR) controls the operation of the write data flow and conditions the appropriate write function. 



Bit 


Label 


Description / Detail 





Beginning Sync 


This bit indicates that the beginning sync pattern was recognized by the read data flow 
card. When this bit is active, interrupt level 3 is signaled. 


1 


Ending Sync 


This bit indicates that the ending sync pattern was recognized by the read data card. 
When this bit is active, interrupt level 3 is signaled. 


2 


Gap Out Timing 


This bit is active when the IBG and TM or ERG or BOB are active in the Read Pattern 
Register (RPR). If bit 6 of the Read Control Register (RCR) is also active, interrupt level 
3 is signaled, which causes 'gap out' to be sent to the drive. The drive must receive 
'gap out' within a specified time in order to control the gap size. 


3 


Gap In 


This bit is set when 'gap in' is sent by the drive during tape repositioning. It indicates 
that the end of the last record read or written was sensed at the read/write head. 


4 


Data Corrected 


This bit is set when ECC corrections to the record just read are made. Bits 5-7 of this 
register indicate whether the corrections were successful. 


5 


Data Check 


This bit indicates that the ECC could not correct this data block and it must be 
repositioned for a retry. A check 2 interrupt is signaled when this occurs. 


6 


Muititrack 
Indicator 


This bit indicates that more ECC pointers were detected then the operating threshold 
permits. A check 2 interrupt is signaled when this occurs during write operations. 


7 


CRC Check 


This bit indicates that a data check was detected. A check 2 interrupt is signaled when 
this occurs. 



Bit 


Label 


Description /Detail 





Block IDA 


Bits and 1 form the modulo 4 count of the 2 bit ID. They are set to the starting ID 
(before Gap In) for the first record. On following write operations, the microcode must 
set the ID somewhere in the IBG before the record which they are to be used. They 
should not change again until the next IBG. 


1 


Block IDB 


See Bit 0. 


2 


LWR 


This bit conditions the write logic to execute a Loop-Write- to-Read operation. 


3 


DIAG 


This bit conditions the modulation encoder to handle the diagnostic data supplied to the 
write data flow functional area. 


4 


Reserved 




5 


Write Data Flow Op 
Enable 


When this bit equals a one, bits 6 and 7 have the meaning indicated. 


6 


Write Mode A 


Bits 5, 6, and 7 cause the Write Data Flow to write the following command information: 




BIT 
5 6 7 


COMMAND 




1 
1 1 
1 1 
1 1 1 


Write Data 
Write TM 
Write ERG 
Write Density 


These bits must be valid before the write head is one third of the way through the 
preceding IBG, when writing a record. They cannot change again until Device Data 
Transfer Complete (Bit of the BDS register) is detected. This indicates that a full 
record has been transferred to the drive. To continue writing to this drive, these bits 
must be valid before the write head is two thirds of the way through the IBG. 


7 


Write Mode Bits 


See Bit 6. 
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Externa! Register Bit Definitions (Continued) 
WSE Register 

• Type ^ Read 

• Card -01A-A1P2 

• XRA Value = 43 

The Write Status/Error (WSE) register contains the status of the write circuits and the write operation currently in progress. 



External Register Bit Definitions (Continued) DF oS 



Bit 


Label 


Description /Detail 





Write Operation 


This bit is active when 'gap in' is received from the drive. It is reset during a write 
operation if bit 5 of the Write Control register (WCR) does not become active during the 
IBG mark. When this bit is not active, there is no writing of data. Also, this bit is not 
affected by any resets to the write circuits. 


1 


End Write 


This bit indicates that the last byte of the postamble has been written. The IBG mark 
must be still written. 


2 


Reserved 




3 


Reserved 




4 


Error 2 


This bit indicates a write control error. 


5 


Error 3 


This bit indicates a write data flow error. 


6 


Error 4 


This bit indicates a multiplexed data parity error. 


7 


Reserved 





XRA Register 

• Type = Read 

• Card-01A-A1D2 

• XRA Value = F3 

The External Register Address (XRA) register saves the value of the external register address during execution cycles of instructions that 
address XR registers. When an XR error is detected, this register is latched and it contains the address of the XR register being 
addressed. The XRA register is reset by MP Reset or Power-On-Reset (POR). 

Note: All cards referenced by this table are on the 01 A gate. 



Bit 


Label 


Description /Detail 





XR Address 
Extend Bit 


Set from processor control register bit 6. See Bit 1 . 


1 


XR Address 
Extend Bit 1 


Set from processor control register bit 7. Bits and 1 indicate which XR page to 
access. 

Bit Bit 1 XR Page 
A 

1 B 

1 C 
1 1 D 


2 


XR Address Bus 
BitO 


Bit 7 of current instruction. See Bit 6. 


3 


XR Address Bus 
Bit 1 


Bit 8 of current instruction. See Bit 6. 


4 


XR Address Bus 
Bit 2 


Bit 9 of current instruction. See Bit 6. 


5 


XR Address Bus 
Bit 3 


Bit 10 of current instruction. See Bit 6. 


6 


XR Address Bus 
Bit 4 


Bit 1 1 of current instruction. Bits 2 through 6 are set from CS Data Bus Hi/Lo bits 7 
through 1 1 for instructions that address XR registers. 


7 


XR Address Bus 
Parity 


Set for even parity for XR (external register) bus address bits through 4. This bit is 
generated by the microprocessor card {A1D2) for even parity on the XR Address Bus 
(bits 0-4, and P). 
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4.5 Megabyte Buffer Adapter Internal Registers 

The following is a list of internal 4.5 Mb/s buffer adapter registers. These registers can only be accessed by putting the page and 
register numbers Into the CMRS register and reading or writing the CMRP register. See Ml pages DF 36 and DF 37. 

Page 2 Registers Type = Read Only 

This page contains three registers used to report errors detected by the C2PO, and one register that displays the feature level. 










CTEO 




C2P0 Error Check 


5 










1 


CTXE 




C2P0 XR Error Check 


5 










2 


CHFL 




Feature Level Register None 








CTEQ 


Register 






CTXE 


Register 




CMFL 


Register 


Bit 


Name/Description 






Bit 


Name/Description 




Bit 


Name/Description 





Channel Overrun Error 









Reserved 







4.5 Mb/s Buffer Adapter Card Installed 


1 


lOG ns Clock Ring Error 






1 


XR Write Data Parity Error 




1 


EC Level 


2 


30G ns Clock Ring Error 






2 


XR Read Data Parity Error 




2 


EC Level 1 


3 


BC Control Parity Error 






3 


XR Output Parity Error 




3 


Reserved 


4 


BC Toggle Error 






4 


Reserved 




4 


Tailgate A Installed 


5 


Channel Data Parity Erroi 


r 




5 


Reserved 




5 


Tailgate B Installed 


6 


Feature Level Parity Error 




6 


Reserved 




6 


Tailgate C Installed 


7 


Reserved 






7 


Reserved 




7 


Tailgate D Installed 



Page 5 Registers Type = Read/Write 

This page contains two registers that provide the microcode interface for the diagnostic operations on the buffer adapter card. 







REG 


MNEMONIC NAME 




RESET 








1 


CMDG 
CMDl 


Diagnostic Register G 
Diagnostic Register 1 




Channel Control 
Channel Control 


CHDG 


Register 




CMDl 


Register 






Bit 


Name/Description 




Bit 


Name/Description 






G 
1 
2 
3 
4 
5 
6 
7 


Shift Gate Select G 
Shift Gate Select 1 
Shift Gate Select 2 
Shift Gate Enable 
Gate BC 
Disable ECC 
Reserved 
Reserved 




G 
1 
2 
3 
4 
5 
6 
7 


[Scan Out Data (Read)] 
[Service In (Read)] 
[Data In (Read)] 
[Write End (Read)] 
Service Out 
Data Out 
Stop Out 
Suppress out 


[Scan 
[Scan 
[Scan 
[Read 


In Data (Write)] 
A Clock (Write)] 
B Clock (Write)] 
End (Write)] 
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Internal BVrfer Adapter Regfsters 



Rt 



O 



Note: All of the internal buffer adapter registers are present if the buffer adapter card supports the Improved Data Recording Capability 
feature. Only the CETO, CTXE, CMFL, CMDO, and CMD1 registers are present if the 4.5 Mb/s without the Improved Data Recording 
Capability feature is present. None of the registers are present If the Improved Data Recording Capability or the 4.5 Mb/s channel 
features are not installed. 

These are Internal registers and cannot be accessed directly. These registers can only be accessed by putting the page and register 
numbers into the CMRS register and reading or writing the CMRP register. See Ml page DF 36 and 37 for more information. 



o 



o 



/TO2 



Internal Buffer /roapter Registers 



fF88 





CTEO Register 


CTXE Register 


CMFL Register 


4: 


Channel Toggle Error 


Reserved 


Tailgate A Installed 


5 


Channel Data Parity Error 


Reserved 


Tailgate B Installed 


6 


Feature Level Parity Error 


Reserved 


Tailgate C Installed 


7 


ORG Error 


Reserved 


Tailgate D Installed 



Page Registers 

Type - Read Only 

This page contains four sets of channel byte count registers from COMPO-3. The four channel byte count registers in each COMP count 
the total number of bytes transferred to or from the channel. Channel byte count is the most significant byte of the count field. The 
registers can be reset by Channel control. 



REG 


MNEMONIC 


NAME 





CPOBO 


COMPO Channel Byte Count 


1 


CPOBI 


COMPO Channel Byte Count 1 


2 


CP0B2 


COMPO Channel Byte Count 2 


3 


CP0B3 


COMPO Channel Byte Count 3 


4 


CP1B0 


COMP1 Channel Byte Count 


5 


CP1B1 


COMP1 Channel Byte Count 1 


6 


CP1B2 


COMP1 Channel Byte Count 2 


7 


CP1B3 


C0MP1 Channel Byte Count 3 


8 


CP2B0 


COMP2 Channel Byte Count 


9 


CP2B1 


COMP2 Channel Byte Count 1 


A 


CP2B2 


COMP2 Channel Byte Count 2 


B 


CP2B3 


C0MP2 Channel Byte Count 3 


C 


CP3B0 


C0MP3 Channel Byte Count 


D 


CP3B1 


C0MP3 Channel Byte Count 1 


E 


CP3B2 


COMP3 Channel Byte Count 2 


F 


CP3B3 


COMP3 Channel Byte Count 3 



Page 2 Registers 

Type = Read Only 

This page contains three registers used to report errors detected by the C3P0 or display the buffer adapter feature level. 



Page 3 Registers 

Type — Read Only 

This Improved Data Recording Capability page consists of four sets of two error registers found in COMPO-3. Each COMP has two error 
registers, COMP Error and COMP Error 1. The bit organization is the same for each COMP register. 



REG 


MNEMONIC 


NAME 


RESET 





CPOEO 


COMPO Error 


Checks 


1 


CP0E1 


COMPO Error 1 


Checks 


2 


CP1E0 


COMPO Error . 


Checks 


3 


CP1E1 


COMPO Error 1 


Checks 


4 


CP2E0 


COMPO Error 


Checks 


5 


CP2E1 


COMPO Error 1 


Checks 


6 


CP3E0 


COMPO Error 


Checks 


7 


CP3E1 


COMPO Error 1 


Checks 





COMPO-3 Error 


COMPO-3 Error 1 


Bit 


Name/Description 


Name/Description 





Upper CRC Error (UCRCO) 


Channel Adapter Data Parity Error 


1 


UpperCRC Error 1 (UCRC1) 


Channel Adapter Master Transfer Error 


2 


Lower CRC Error (LCRCO) 


C3P0 to Channel Adapter Interface 
" Error 


3 


Lower CRC Errorl (LCRCI) 


Buffer Control Channel Interface Error 


4 


Lower CRC Error 2 (LCRC2) 


Buffer Control Master Transfer Error 


S 


Lower CRC Error 3 (LCRC3) 


C3P0 100 ns Clock Ring Error 


6 


Initialization Error 


Channel Byte Count Overflow 


7 


Encode Not Equal to Decode 


C3P0 to Channel Adapter Overflow 
Error 



REG 


MNEMONIC 


NAME 


RESET 





CTEO 


C3PO Error 


Check S 


1 


CTXE 


C3PO XR Error 


Checks 


2 


CMFL 


Buffer Adapter feature level 


None 





CTEO Register 


CTXE Register 


CMFL Register 


Bit 


Name /Description 


Name /Description 


Na me/De scrip Uon 





Channel Overrun Error 


Comp XR Error 


Improved Data Recording Capability 
installed 


1 


100 ns Clock Ring Error 


XR Write Data Parity Error 


Comp EC Level 


2 


300 ns Clock Ring Error 


XR Read Data Parity Error 


Comp EC Level 1 


3 


Comp Control Parity Error 


XR Output Parity Error 


Improved Data Recording Capability 
allowed 



3480 Ml ECA57723 

C Copyright IBM Corp 1982. 1989 



IBM Cor.fidenllal 



Internal Buffer Adapter Registers DF 88 



o 



o 



























o 



o 



o 



Interna I^Hffer Adapter R^Psters (Continu^^ 
Page 5 Registers 

Type =- Read/Write 

This page contains two registers that provide the microcode Interface for the diagnostic o|x>raflons on the buffer adapter card. 



REG 


MNEMONIC 


NAME 


RESET 





CMDO 


Diagnostic Register 


Channel Control 


1 


CMD1 


Diagnostic Register 1 


Channel Control 





CMDO Register 


CMD1 Register 


Bit 


Name/Description 


Namel Description 





Shift Gate Select 


Scan Out Data (Read) or Scan In Data 
(Write) 


1 


Shift Gate Select 1 


Service In (Read) or Scan A Clock 
(Write) 


2 


Shift Gate Select 2 


Data In (Read) or Scan B Clock (Write) 


3 


Shift Gate Enable 


Write End (Read) or Read End (Write) 


4 


Gate BC 


Service Out 


5 


Disable ECC 


Data Out 


6 


Reserved 


Stop Out 


7 


Reserved 


Suppress out 



Page 6 Registers 

Type « Read Write ,^ 

This page contains four registers in COMPO-3 that are used to select internal diagnostic functions. The organization of these COMP 
Diagnostic Registers is the san^e for each COMP. 



REG 


MNEMONIC 


NAME 


RESET 





CPOD 


COMPO Diagnostic 


Channel Control 


1 


CPID 


COMPI Diagnostic 


Channel Control 


2 


CP2D 


C0MP2 Diagnostic 


Channel Control 


3 


CP3D 


C0MP3 Diagnostic 


Channel Control 





CMPO-3 Diagnostic Registers 


Bit 


Wa me/De scrip Uo n 





RAM Select 


1 


RAM Select 1 


2 


RAM Select 2 


3 


Disable Encoder and Decoder 


4 


Force Bad Parity 


5 


Force Busy 


6 


Force Encode Statistic RAM 
Initialization Error 


7 


Force Decode Statistic RAM 
Initialization Error 



^sP Internal Bu^P Adapter Registel^Continued) DP^8 — 1 



Page 7 Registers 

Type =* Read/Write 

This page consists of four registers in COMPO-3 that are used to establish operation parameters at power on time. The organization of 
the COMP configuration registers is the same for each COMP. 



REG 


MNEMONIC 


NAME 


RESET 





CPOC 


COMPO Configuration 


POR 


1 


CP1C 


COMPI Configuration 


POR 


2 


CP2C 


COMP2 Configuration 


POR 


3 


CP3C 


COMP3 Configuration 


POR 





CMPO-3 Configuration Registers 


Bit 


Name/Description 





COMP Online/Offline (1 = online) 


1 


COMP ID 


2 


COMP ID 1 


3 


COMP ID 2 


4 


COMP Count 


5 


COMP Count 1 


6 


1 or 2 Statistics RAMs {1 = Stat. RAM 2) 


7 


Global CRC 
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Control Storage Tables and Logs 



Control Storage Tables and Logs DF 90 



CST Table 

The Command Status Table (CST) contains information about the commaiui currently executing with a (irive. The fields in the CST are 
set by microcode. This table is accessed by tlie drive address using tfie support diskette Subsystem Display/Alter program. 

Word 



Bits 


Field 


Function 


Detail 


3 


ADSTAT 


Provides initial status and interrupt condition 
indications generated by the channel adapter 


CCW accepted 

1 End of command chain 

2 Interface disconnect 

3 Selective reset 

5 Data path not available 

6 - Invalid buffer conditions 

7 - CCR Interrupt CCR stacked, refused, or 

channel did not chain from the device eiui 
after a CCR 

8 - Subsystem error 

9 - Command sequence invalid 
A - Reserved different group 

B Command reject 
C - Bus out parity error 
D Deferred unit check 
E Device not ready 
F Device file protecteci 


4 7 


DRIVE 


Provides the drive address for which a channel 
command was received. 





Bits 



8-12 



13 



14-15 



Field 



CMD 



SPVRINH 



Function 



Indicates which 5-bit channel command code is to 
be executed. 



Indicates that supervisor operations are inhibited. 



Reserved 



Detail 



The 5-bit channel command codes accepted by 
the control unit are: 

SENSE COMMANDS: 



00' - 


Modesets other than 3480 


08' - 


Read block ID 


•10' - 


Sense 


•18' - 


Sense I/O device 


•20' - 


Sense path group ID 


•28' - 


Read buffered log 



READ /WRITE COMMANDS: 



•80' - 


No operation 


'88 - 


Locate block 


•90' - 


Synchronize buffer 


•98' - 


Write 


AO' - 


Read 


•A8' - 


Read backward 


80'- 


Test I/O 


88' - 


Data security erase 



CONTROL COMMANDS: 



CO' - 


Rewind 


•C8' - 


Rewind unload 


DO' - 


Erase gap 


•D8' - 


Write tape mark 


EO' - 


Forward space block 


•E8' - 


Backspace block 


FO' - 


Forward space file 


•F8' - 


Backspace file 



MISCELLANEOUS COMMANDS: 



•40' - 


Control access 


•48' - 


Set path group ID 


•50' - 


Suspend multipath reconnection 


•58 - 


Read data buffer 


•60' - 


3480 mode set 


•68' - 


Load display 


•70'- 


Assign 


•78' - 


Unassign 
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Control Storage Tables and Logs (Continued) 



Bits 


Field 


Function 


Detail 


0-3 


CHANNEL 


Identifies which of this control unit's channel 
adapters received the command. 


10 = Channel adapter A 
10 = Channel adapter B 
10 = Channel adapter C 
1= Channel adapter D 


4 


RECCU 


Receiving CU's bit indicates which control unit 
received the command. 


= Control unit 

1 = Control unit 1 


5 


PENDING 


Command Pending bit indicates that a command 
is in progress for a drive. 




6 


FIRST 


1 st pass complete bit indicates that the first part 
of a given command is complete. 




7 


RETRY 


Command Retry bit indicates that the channel 
command retry status for the addressed drive has 
been accepted. 




8 


RECERR 


Record-In Error bit indicates that the read 
command has a permanent error, but must 
transfer any available read data to the channel 
before performing a unit check on the command. 




9 


NODATA 


Indicates that a read operation had to be 
performed (because no data was in the buffer for 
this drive) when a read command was sent from 
the channel. 
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Bits 


Field 


Function 


Detail 


10 


WRTMODE 


Write Mode bit indicates whether the drive is 
operating in tape write or buffer write mode. 


- Buffer write mode 

1 » Tape write mode 


11 


NOTIFY 


Indicates that Continue Command execution is to 
be notified by scan when a drive operation has 
been marked complete. 




12-15 


CCPARM 


The Continue Command execution parameter is 
used by Continue Command execution when it 
has been notified by scan that a device operation 
has been marked complete. 


DEVICE PREPARATION CODES: 

1 - Read ahead stopped 
1 1 - Buffer write operation 

complete 
1 « Repositioning complete 
1 - Spare code 
1 1 - Spare code 
1 1 - Spare code 

BUFFER MANAGEMENT CODES: 

111= Buffer deallocation 

pending 
10 = Device sending in 
progress 

1 1 - Spare code 
1 1 - Spare code 
1 1 1 - Spare code 

SPECIAL EXECUTION CODES: 

1 1 - Sector location complete 
1 1 1 - Selective reset buffer 

write complete 
1110 = Repositioning because of 

off-line sequence 
1 1 1 1 « Spare code 
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CST Table (Continued) 
Word 2 
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Bits 


Field 


Function 


Detail 





LOCDIR 


Indicates the search direction by the 
microprocessor for the Locate Block command. 


" Forward search in progress 

1 - Backward search in progress 


1 


CHANGE 


Indicates whether a change in search direction for 
the Locate Block command has occurred. Also 
indicates if the read direction has been changed to 
determine when to set the Inhibit ERPS in the 
Logical Device Table (LDT) and the Suppress Read 
Ahead bit 4 in the CST. 




2 


NERP 


Permanent Inhibit CU ERPS bit indicates that the 
Inhibit ERPS bit in the Logical Device Table (LDT) 
for this device should not be reset at the end of 
the command chain. 




3 


INTDIS 


Indicates that a interface disconnect has been 
detected and the channel adapter has not 
responded with device freed. This bit is set by 
OCSSPMOS and reset by OCSMDFOS when the 
device freed has occurred. 




4 


SUPRDA 


Suppress Read Ahead bit is set whenever a write 
type command has been received or whenever the 
read commands that have been received have 
changed direction twice. When set, this bit 
causes read ahead operations to be inhibited until 
a tape mark has been read or written, or that a 
Locate Block, Rewind Unload Device operation 
has been initiated. 




5 


CONCONN 


Contingent Connection bit indicates that the drive 
is connected to the channel that issued the 
command (which has unit checked) until the next 
SIC has been accepted by the control unit. 




6 


DISCON 


Indicates that an interface disconnect has been 
detected by the channel adapter and has been 
acknowledged by the microcode. 





Bits 


Field 


Function 


Detail 


7 


SELRST 


Indicates that a Selective Reset' has been 
detected by the channel adapter and that the 
reset is in progress. 




8 


CHEND 


Indicates that a Channel End' status byte has 
been accepted by the channel and that a Device 
End has not been received from the addressed 
drive. 




9 


PERROR 


Indicates that a Permanent Error' has occurred 
with write data in the drive's buffer segment. All 
existing write data will be deleted from the buffer 
segment if a tape motion command is received. 




10 


CCRINT 


Indicates that the channel adapter has generated 
a Channel Command Retry Interrupt (CCR 
Interrupt) because a CCR was either stacked or 
refused by the channel. 




11 


ADUCK 


Indicates that the channel adapter generated a 
unit check during initial status and presented the 
status to the channel. 




12 


PTRANS 


Indicates that a Permanent Parameter Data 
Transfer Error' occurred and that the current 
command must be unit checked. 




13 


SYSRES 


Indicates that a System Reset' was detected by 
the channel adapter. 




14 


LBBIT 


The Load Balanced Requested Bit' indicates that 
the balancing algorithm has determined that the 
addressed drive can be connected to the remote 
control unit when conditions are appropriate. 




15 


SENDEV 


Indicates that a drive whose buffer is assigned to 
the local control unit will operate better with the 
remote control unit and should be connected to it 
when conditions are appropriate. 





3480 Ml 



EC336395 



Copyfight IBM C«xp 1984 1985 



Control Storage Tables and Logs (Continued) DF 1 00 



Control Storage Tables and Logs (Continued) 



Control Storage Tables and Logs (Continued) DF 1 05 



CUT Table 

The Control Unit Operations Table (CUT) contains information that only pertains to the control unit. It also contains flags that control 
the operation of the control unit. 

WordO 



Bits 


Field 


Function 


Detail 





INRDAHD 


Inhibits read ahead operations on any drive 
connected to this control unit (Set by MD only). 
See Note 1 . 




1 


INBUFWR 


Inhibits buffered write operations for any device 
connected to this control unit (Set by MD only). 
See Note 1 . 




2 


INLDBAL 


Inhibits this control unit from load balancing a 
drive to the other control unit (Set by MD only). 
See Note 1. 




3 


INERPS 


Inhibits this control unit from performing any 
internal ERPS (Set by MD only). See Note 1. 




4 


INRCNCT 


Inhibits this control unit from using the reconnect 
algorithm and Reconnect Timer (ITC), (Set by MD 
only). See Note 1. 




5 


OFFLBUFL 


Indicates to the sending device to set Device 
Error. Causes the buffered log to be transferred 
to the host (Set by MD only). See Note 1. 




6 


FORCELOG 


Causes this control unit to be in forced logging 
mode. Sense data is logged at the host for all 
errors (Set by MD only). See Note 2. 




7 


INELYST 


Inhibits this control unit from using the early start 
algorithm and Early Start Timer (ITD), (Set by MD 
only). See Note 1. 




8 


DEFERUC 


Indicates a deferred unit check. Unit check will be 
presented to the next CCW processed by this 
control unit. 





Bits 


Field 


Function 


Detail 


9 


DIAGREAD 


Indicates that this control unit is in LWR with ECC 
disabled. This bit is set at the same time that Bit 
3 in the Read Diagnostic Control (RDC) register is 
set. 


Setting this bit causes: 

All 1 8 tracks of data are read into the buffer from 
tape. 

No Block ID Errors will be flagged. 

All data read into the buffer will be transferred to 
the channel. 


10 


INITTIO 


Indicates that Test l/O's are scheduled for all 
drives and are executing. 




11 


INHSEL 


Inhibits this control unit from selecting any drive. 




12 


DISKIML 


Indicates that this control unit has just been 
IML'ed from diskette device. This bit is only valid 
during initialization and resets later. 




13 


NOPAIRS 


Indicates that no buffer segments are available to 
join two segments to double the size of the buffer 
for a drive. 




14 


INCRC 


Indicates that Cyclic Redundancy Check (CRC) 
errors, from the read data flow, will not be 
flagged during read operations. 




15 


INBLKID 


Indicates that Block ID errors will not be flagged 
during read operations. 





Notes: 

1 . These functions can be reset by: 

a. Disconnecting the MD from the control unit. 

b. Using the trace/match control reset function on the support diskette. See "Trace/Match Control-Select Control Options" on 
SDISK 1. 

2. Forced logging mode can be reset by: 

a. An IML. 

b. Using the trace/match control reset function on the support diskette. See "Trace/Match Control-Select Control Options" on 
SDISK 1. 
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CUT Table (Continued) 
Word 1 



Word 2 



Bits 


Field 


Function 


Detail 





NUMOCU 


Indicates that two CDs can communicate with 
each other. 


= One CU on status store 

communication is not active 

1 = Two CDs and status store 

communication is active. 


1-5 


NUMDEV 


Indicates the number of drives in the subsystem. 


0001 = 1 drive 

1 0000 = 16 drives 


6 


OCUADDR 


Indicates the setting of the CUO/CU 1 toggle 
switch. 


= Control unit 

1 = Control unit 1 


7 


SSFEAT 


Indicates that this control unit has the 
communicating status store installed. 




8-15 


NUMSEG 


Indicates the number of 32K byte buffer 
segments that are installed on this control unit. 





Bits 


Field 


Function 


Detail 


0-3 


CAATCH 


Bit mask that indicates which channel adapters 
are attached to this control unit. 


10 = Channel adapter A 
10 = Channel adapter B 
10 = Channel adapter C 

1= Channel adapter D 

1 1 1 1 = All channel adapters 


4 


MBINUSE 


Indicates that the message buffer in the status 
store is in use. 




5 


FIRSTMSG 


Flag that is set after the first message has been 
sent to the other control unit. 




6 


UNEXP6 


Indicates that an attempt has been made to clear 
an unexpected level 6 interrupt by having the 
other control unit disconnect. 




7 


CK1ERR 


Indicates that a Check 1 error has occurred. 




8 


NOSIX 


Indicates that level 6 interrupts should not be 
re-enabled. 




9 


CUOFF 


Indicates that this control unit has completed 
offline processing. 




10 


LPROOFF 


Indicates that an offline request for the local 
control unit is being processed. 




11 


RPROOFF 


Indicates that an offline request for the remote 
control unit is being processed. 




12-15 


OFFCNT 


Contains the counter that indicates the number of 
drives that must be processed before offline 
processing will be completed. 
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Bits 


Field 


Function 


Detail 





MBBUSY 


Indicates that the Message Buffer in Use bit 
should be set on. 




1 


CMPCTL 


Indicates that Coordinate MP Assignments is in 
the process of buffer switch assignment and 
status should be stacked. 




2 


OCUCONNT 


Indicates that the other control unit has 
reconnected and asked for either a copy of control 
storage or all PGM and PGT tables. 




3 


RMTCK1 


Indicates that the other control unit is recovering 
from a check 1 error. 




4 


MDCONNT 


Indicates that the other control unit has 
reconnected for Maintenance Device purposes. 




5 


CK1REC0V 


Indicates that this control unit has successfully 
executed a remote check 1 recovery procedure. 




6 


OFFMSGRS 


Indicates that this control unit has either received 
or sent a 2 Control Unit Offline message. 




7 


LDBLINIT 


Indicates that load balance is in process and 
waiting for Fault Count from the other control 
unit. 




8-15 


LDBALTH 


Contains the threshold value for the load balance 
algorithm. If the difference between the total 
Fault Counts of the two control units is not 
greater than this threshold, the load balance 
algorithm will not be performed. 





Bits 


Field 


Function 


Detail 


0-15 


FLTLIM 


Contains the Fault Count for this control unit. If 
the Total Fault Count reaches the limit, the load 
balance algorithm is performed. 




16-31 


TOTFLT 


Contain the number of faults in this control unit. 




32-39 


CUBL15 


Contains the Control Unit Equipment Checks. It is 
put into Format 21 sense by any drive, then reset. 




40-47 


CUBL16 


Contains the count of the number of 16K byte 
buffer segments that have been de-marked. 
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DGHELO Log 

The Diagnostic Hardware Error Log (DGHELO) contains data stored when a hardware 
error occurs. This data is the microcode error code, the hardware error code, and all 
readable error registers. 

Table updates are under the control of the maintenance device. When the diagnostic 
overlay is enabled the table is updated each time the sense builder is called, unless the 
error is a read or write data flow error and the control unit ERP is doing recovery when 
the error occurs. 

DGHELO entries are twelve words long and are separated by the contents of word zero 
(CDEF). The log is 560 words long and wraps to ensure that the last 18 words are 
saved. 

DGHELO can be displayed by the MD support diskette function "Storage 
Display/Alter-Control/Unit Tables" (see SDISK 1). When DGHELO is entered, the latest 
error is shown in the top line of the MD display. Since DGHELO is a wrap log, the next 
entry on the MD display will be the oldest entry in the log. If you scroll the display 
forward or backward to see additional entries, record the microcode table address, so 
you will know when you have returned to the latest entry. 



Word 


Bits 


Definition 





0-15 


A four-character constant ('CDEF') to identify each entry. 


1 


0-15 


The microcode error code. This error code is the same as the control unit 
error code stored in sense bytes 10 and 1 1, or 12 and 13, or 14 and 15 of 
Format 20 sense. 


2 


0-7 
8-15 


Drive address 
CU flag byte 


3 


0-15 


The hardware error code. This is the same as the control unit error code 
stored in bytes 16 and 17 of Format 20 sense. 


4 
(See Note) 


0-7 
8-15 


Error register CER 
Error register PER 


5 
(See Note) 


0-7 
8-15 


Error register WSE 
Error register RSR 


6 
(See Note) 


0-7 
8-15 


Error register RER 
Error register DSE 


7 
(See Note) 


0-7 
8-15 


Error register RPR 
Error register MTI 


8 

(See Note) 


0-7 
8-15 


BCSE Group 
BCSE Group 1 


9 
(See Note) 


0-7 
8-15 


BCSE Group 2 
BCSE Group 3 


10 
(See Note) 


0-7 
8-15 


BDSE Group 
BDSE Group 1 


11 
(See Note) 


0-7 
8-15 


BDSE Group 2 
BDSE Group 3 



Note: See the DF section Table of Contents to find the location of external 
register detailed descriptions. 
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DOT Table 

The Device Operation Table (DOT) contains information about scheduled, active (selected), and completed drive operations. There is 
one entry for each drive. The table is accessed by the drive address. 

Word 2 



Bits 


Field 


Function 


Detail 


0-3 




Not used. 




4 


ERPSR 


Indicates that ERP is active for this drive 
operation. 




5 


VALID 


When on, this bit indicates the service is waiting 
to execute an operation. When off, the other DOT 
fields are not valid. 




6 


STARTED 


Indicates that the drive operation has started. 




7 


COMPLETE 


Indicates that the drive operation has completed. 




8 


INFOSEQ 


Indicates information sequence operation (See 
Note). 


Control unit to drive commands. 

For example: 

Drive test I/O, drive sense, read control storage, 
read LSRs, and read drive external registers. 


9 


CNUSEQ 


Indicates control sequence operation (See Note). 


Operations that do not involve data transfer. 


10 


BUFRXFR 


indicates that data transferred is to be held in the 
buffer (Read only. See Note). 




11-15 


DEVCMD 


Drive command code to be issued (See Note). 


Command codes are described in the OPER 
section. 



Note: Operational Modes: 



Bits: 



8 


9 


10 


11-15 




1 


1 


1 


X 


Synchronous Command Mode 














Diagnostic Monitor 








X 


X 


Data Transfer 








1 


X 


Read Operation 











X 


Space Operation 
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The Device Operation Table (DOT) contains information about scheduled, active (selected), and completed drive operations. There is 
one entry for each drive. The table is accessed by the drive address. 

WordO 



Bits: 



10 



11-15 



1 


1 


1 


X 




















X 


X 








1 


X 











X 



Synchronous Command Mode 

Diagnostic Monitor 

Data Transfer 

Read Operation 

Space Operation 



Bits 


Reid 


Function 


Detail 


0-15 


CHAIN 


Contains a pointer to the next 'DOT 
entry. 





Word1 



Bits 


Field 


Function 


Detail 


0-7 


DVADRDOT 


The device address of this entry. 




8-15 




Used by ERP to control ECC. 





Word 2 



Bits 


Field 


Function 


Detail 


0-3 




Not used. 




4 


ERPSR 


Indicates that ERP is active for this drive 
operation. 




5 


VALID 


When on, this bit indicates the service is 
waiting to execute an operation. When 
off, the other DOT fields are not valid. 




6 


STARTED 


Indicates that the drive operation has 
started. 




7 , 


COMPLETE 


Indicates that the drive operation has 
completed. 




8 


INFOSEO 


Indicates information sequence operation 
(See Note). 


Control Unit to drive commands. 

For example: 

Drive test I/O, drive sense, read control 
storage, read LSRs. and read drive 
external registers. 


9 


CNTLSEQ 


Indicates control sequence operation 
(See Note). 


Operations that do not involve data 
transfer. 


10 


BUFRXFR 


Indicates that data transferred is to be 
heiJ in the buffer (Read only, See Note). 




11-15 


DEVCMD 


Drive command code to be issued (See 

Note). 


Command codes are described in the 
OPER section. 



Note: Operational Modes: 



3480 Ml ECA57723 

'n Copyright IBM Corp. 1982, 1989 



IBMCor.fiflontial 



Control Storage Tables and Logs (Continued) DF 1 20 



o 



o 











[) 



[\ 



o 



o 



(1 



o 



o 



o 



o 



o 



o 



o 



Control Storage Tables and Logs (Continued) 



Control Storage Tables and Logs (Continued) DF 1 25 



LDT Table 

The Logical Device Table (LDT) contains current information about each drive which is not directly related to a particular buffer segment. 

\NordO 



Word 1 



Bits 


Field 


Function 


0-7 


DEVFLT 


Contains the fault count for this drive since the 
last reset of "Fault Count'. 


8 


iNHAUSP 


Inhibits this control unit from issuing a forward or 
backward 'Auto Space' command to this drive. 


9 


INHRDAH 


Inhibits performing read ahead operations. 


10 


INHREC 


Inhibits using the Reconnect Timer (ITC). 


11 


INHSERST 


Inhibits using the serial interconnection to start 
this drive. 


12 


INHERP 


Inhibits performing internal ERPS. 


13 


MDDEV 


Indicates that this drive is reserved to the MD. 


14 


ERPDEV 


Indicates that this drive is reserved to the ERP. 


15 


CALLERP 


Indicates to call the ERP after Gap Out processing, 
even if the record was read with no errors. 



Bits 


Field 


Function 





INHWROP 


Inhibits this control unit from starting a Write 
operation, from the buffer to this drive. 


1 


IBGTOUT 


Indicates that during Gap Out processing an IBG 
Time Out occurred on the last IBG. 


2 


ENDSYC 


Indicates the Ending Sync* was detected during 
the read of the last record. 


3 


STRBC 


Indicates that writing has started but the 
read-to-write head timer did not time out. 


4 


WR1REC 


Indicates that the first record of a Write operation 
is ready to be written. 


5 


RD1REC 


Indicates that writing has started but the first 
record has not been "read back checked'. 


6-7 


TWOBITID 


Is the modulo 4 count used to identify a Write 
operation with its Vead back check'. 


8 


BUFPIN 


indicates that this drive's buffer is pinned to this 
control unit. 


9 


PCUDA 


Permits the control unit's deallocation of this 
drive. 


10 


TPMARK 


Indicates that the last record was a tape mark. 


11 


SYNCMODE 


Indicates that this drive is in Synchronous Data 
Transfer mode (blocksize is more than 64K). 


12 


RDAHOP 


Indicates that the current Read operation is not 
scheduled (Read Ahead). 


13 


TINHWROP 


Indicates that a Read Data Buffer operation is in 
progress and Write operations are not to be 
scheduled. 


14 


DISERP 


Indicates to disable the ERP flag for errors during 
channel data transfers. 
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Bits 


Field 


Function 


0-15 


CHID1 


Contains the high order channel block ID. 



Word 3 



Bits 


Field 


Function 


0-15 


CHID2 


Contains the low order channel block ID. 



Word 4 



Bits 


Field 


Function 


0-15 


DEVID1 


Contains the high order device block ID. 



Word 5 



Bits 


Field 


Function 


0-15 


DEVID2 


Contains the low order device block ID. 



Word 6 



Bits 


Field 


Function 


0-15 


BLCKSIZ 


Contains the blocksize/16 of the largest block in 
this file. 



Word 7 



Bits 


Field 


Function 


0-15 


BSTPTR 


Contains the buffer status table PTR under normal 
conditions. 



Words 



Bits 


Field 


Function 


0-15 


ERPBST 


Contains the buffer status table PTR under ERP 
conditions. 



Bits 


Field 


Function 





SCNALGOR 


Indicates that Scan is needed to compute the 
reconnect time for this device. 


1 


SCNALGOE 


Indicates that Scan is needed to compute the 
early start time for this device. 


2 


SCNREC 


Indicates that when the ITC times out. Scan 
should call Reconnect for this device. 


3 


SCNFOREC 


Indicates that Reconnect should be called in 
despite the ITC timer. 


4-15 


SCNRSVD 


Reserved 



Word 10 



Bits 


Field 


Function 


0-7 


IBGTOCNT 


Contains the counter for the number of erase gaps 
(IBGOUTS) that occurred during a write operation. 


8 


GLOC 


Indicates that this is the first Gap-In after a 
Disconnected Locate operation. 


9 


NOBID 


Indicates that not to check Bids for correct during 
Space Ops. 


10 


DBSDEV 


Indicates that this device is assigned to the MP by 
buffer management for buffer deallocation 
purposes. 


11 


ALLNOREP 




12-15 


FIROVRN 


Contains the number of Device- Buffer Overruns 
that have occurred while writing a record from the 
buffer to tape. 



Word 1 1 



Bits 


Field 


Function 


0-15 


LOXNT 


Contains the local transfer count. 



Word 12 



Bits 


Field 


Function 


0-15 


REXNT 


Contains the remote transfer count. 
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PGM Table 

The Path Group Map (PGM) consists of seven data words for each entry. (Each drive has a separate seven-word entry.) The table is 
accessed by the drive address. 



\NordO 



Word 3 



Bits 


Field 


Function 


Detail 


0-7 


MAP 


The first byte is the path group mask that has a 
bit set for each channel adapter interface that is a 
nnember of the path. 


Bits 0-3 represent control unit channel adapters 
A through D 

Bits 4-7 represent control unit 1 channel adapters 
A through D 

Bit format: 
1 000 = A 
100=8 
00 1 - C 
000 1 = D 


8-13 




Not used. 




14 


ALLASND 


Indicates that all 8 channel paths have drives 
assigned. This allows the control unit to 
differentiate between the All Assigned and None 
Assigned conditions of the channel assignment in 
status store. 




15 


PSWDREC 


Indicates that a valid password has been set by a 
control access command. 





Word 1 



Bits 


Field 


Function 


Detail 


0-7 




Not used. 




8-15 


PASSWRD1 


Contains the password (if any) set by the control 
access command. 


Passwords are generated by the host system. 



Word 2 



Bits 


Field 


Function 


Detail 


0-7 


PASSWRD2 


Contains the password (if any) set by the control 
access command. 


Passwords are generated by the host system. 


8-15 


PASSWRD3 


Contains the password (if any) set by the control 
access command. 





Bits 


Field 


Function 


Detail 


0-7 


PASSWRD4 


Contains the password (if any) set by the control 
access command. 


Passwords are generated by the host system. 


8-15 


PASSWRD5 


Contains the password (if any) set by the control 
access command. 





Word 4 



Bits 


Field 


Function 


Detail 


0-7 


PASSWRD6 


Contains the password (if any) set by the control 
access command. 


Passwords are generated by the host system. 


8-15 


PASSWRD7 


Contains the password (if any) set by the control 
access command. 





Words 



Bits 


Field 


Function 


Detail 


0-7 


PASSWRD8 


Contains the password (if any) set by the control 
access command. 


Passwords are generated by the host system. 


8-15 


PASSWRD9 


Contains the password (if any) set by the control 
access command. 





Word 6 



Bits 


Field 


Function 


Detail 


0-7 


PASSWRDA 


Contains the password (if any) set by the control 
access command. 


Passwords are generated by the host system. 


8-15 


PASSWRDB 


Contains the password (if any) set by the control 
access command. 
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PGT Table 

The Path Group ID Table (PGT) contains the path group identification of each channel adapter interface for both control units. It also 
contains the Path Group Management byte that includes information about the path mode of the interface (single or multipath). There is 
one PGT for each channel. 

The Path Group ID Table is affected by Set Path Group ID commands addressed to drives connected to both local and remote control 
units in a two control unit subsystem. This ensures that both control units will contain the same path group ID information after the 
execution of any Set Path Group ID commands. 

There is an entry in this table for each control unit and adapter combination. (Up to eight entries In a maximum, dual control unit, eight 
channel subsystem.) The table is accessed by specifying the control unit number and channel adapter. 

ByteO 



Control Storage Tables and Logs (Continued) DF 140 



Bytes 13 and 14 



Bits 



1-2 



5-7 



Field 



SYSERR 



Reserved 



IDREC 



GROUP 



Function 



A system reset is being processed within 
the control unit. The reset may have 
been caused by the channel or control 
unit. 



The ID Received bit is set if a path group 
ID has been received for the channel 
interface since the last Power-On or 
system reset. 



PATHMODt Set for channel interfaces in multipath 

mode. Reset for interfaces in single path 
mode. 



Identifies a path group ID that has been 
received by the control unit over this 
channel. These three bits are a 
shorthand identifier of the 11 byte Path 
Sweep GROUP ID. 



Detail 



= Single path 



00 = Path group 

1 = Path group 1 

10 = Path group 2 

11 = Path group 3 

10 = Path group 4 

10 1 = Path group 5 

110 = Path group 6 

111 = Path group 7 



Bits 


Field 


Function 


Detail 





CADIS 


Indicates that this channel adapter is 
disabled. 




1 


PRODIS 


Indicates that this channel adapter is 
processing a channel adapter disable 
sequence. 


Disable sequence is initiated by moving 
the Disable switch to Disable or the 
Off-line/On-line switch to Off-line. 


2 


Reserved 






3 


Reserved 






4-7 


Reserved 






8 


PROSYS 


Indicates that the system reset for this 
channel is in progress. 




9-15 


Reserved 







PST Table 

The Pattern Sequence Table (PST) contains 16 entries which indicates the sequence of written and read back check patterns during a 
Device Data Transfer operation. 
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Control Storage Tables and Logs (Continued) 
SNERRH Table 

The Sense Error History Table (SNERRH) contains the sense builder call entry 
parameters and the first four words of drive sense that result from a drive unit check. 
The table is updated each time the sense builder is called. It Is 256 words long and 
wraps when filled so that the last 20 to 40 errors are saved. 

SNERRH can be displayed by using the "Storage Display/Alter - Control Unit Tables " 
function, see SDISK 1. When SNERRH is entered, the latest error record is shown In the 
top line of the MD display. Since SNERRH is a wrap log. the next entry on the MO display 
will be the oldest entry in the log. If you scroll the display forward or backward to see 
additional entries, record the microcode table address so you know when you have 
returned to the latest entry. 

• ABCD indicates that a control unit or channel error has occurred and is four words 
long (see Figure 1). 

• EFAB indicates that a drive error has occurred and is five words long (see Figure 3). 



Word 


Bits 


Definition 





0-15 


A four-character constant ('ABCD') to 
Identify each entry. 


1 


0-15 


Microcode error code - (Control unit sense 
bytes 10 and 11) 


2 


0>3 
4-7 
8-15 


Log Request Code 

Indicates the drive address 

Contains sense byte 9 - (Control unit flag 

byte) 


3 


0-7 
8-15 


Microcode error recovery action code 
Reserved 



Figure 1. Control Unit or Channel Errors Table 

SENSE BUILDER REQUEST LABELS 
BUFLOG Present buffered log (format 21). Counter overflow or unload. 

CHECK 1 Check 1 recovery started at this time. 

CUERR Control unit error not attributable to a particular drive. 

PERM Recovery unsuccessful, present unit check with the data now in the sense 

table. 
POST Enter and error code and ERA code Into the sense table. 

POSTERA Enter and ERA code only into the sense table. 

POSTPERM Single invocation yielding both POST and PERM. 
RECOVER Recovery successful, clear the sense table. 
SNSRESET Unequivocal clear (RESET) the sense tables. 
SNSTRACE Entry only in SNERRH. not in sense tables. 

These are microcode operations and will be used to report errors to your next level of 
support. 
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Word 



Word 

1 


Word 
2 


Word 
3 


Description 


ABCD 


WW 


Ixyy 


ZZ-- 


Device side POSTPERM 


ABCD 


WW 


2xyy 


zz- 


Device side POST 


ABCD 


0000 


2xyy 


ZZ" 


Device side POSTERA 


ABCD 


0000 


3x00 


ZZ" 


Device side RECOVER 


ABCD 


0000 


4x00 


ZZ" 


Device side PERM 


ABCD 


0000 


5x00 


zz- 


BUFLOG 


ABCD 


WW 


6xyy 


zz- 


Device side SNSTRACE 


ABCD 


0000 


7x00 


00" 


Device side SNSRESET 


ABCD 


WW 


8xyy 


ZZ-- 


CHECK1 trace entry 


ABCD 


WW 


9xyy 


zz- 


Channel side 
POSTPERM 


ABCD 


0000 


Axyy 


ZZ-- 


Channel side POSTERA 


ABCD 


0000 


BxOO 


00" 


Channel side RECOVER 


ABCD 


0000 


CxOO 


ZZ" 


Channel side PERM 


ABCD 


WW 


DOyy 


ZZ" 


CUERR 


ABCD 


WW 


Exyy 


ZZ" 


Channel side 
SNSTRACE 


ABCD 


0000 


FxOO 


00" 


Channel side 
SNSRESET 



Word 


Bits 


Definition 





0-15 


A four-character constant (EFAB) to 
Identify each entry. 


1 


0-7 
8-15 


Indicates the drive ERP code. 
Indicates drive address. 


2 


0-7 
8-15 


Device flag 1. The device flag is 
associated with the first error that was 
detected for the current command. 

Device flag 2. The device flag is 
associated with the last error that was 
detected. 


3 


0-7 
8-15 


Device Command Code 1. Indicates that 
the command was active or last issued at 
the time of the first error that is defined In 
Word 3 bits 8 through 15. 

Device error code 1. This code is 
associated with the first error detected for 
the current command. 


4 


0-7 
8-15 


Device Command Code 2. Indicates that 
the command was active or last issued at 
the time of the second or last error that is 
defined in Word 4 bits 8 through 15. 

Device error code 2. This code is 
associated with the second or last error 
detected. 



Figure 3. Drive Errors 



Figure 2. Control Unit or Channel Errors Words 

WW Bits 0-15 of WORD 1 (see Figure 1). 

X Bits 4-7 of WORD 2 (see Figure 1). 

yy Bits 8-15 of WORD 2 (see Figure 1). 

zz Bits 0-7 of WORD 3 (see Figure 1). 
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When Status In is active, the information on the bus from the drive is status bits 0-7 or 8-1 5 for the selected drive. 
The status bits are sent to the control unit for the following conditions. 

• At the end of any Initial Sequence 

• During the Ending Sequence, of a Transfer Sequence 

A status bit that is the result of a control unit initiated operation is sent only to that control unit. Status that is not associated with a 
control unit operation is sent to both control units. 



Bit 


Label 


Description / Detail 





Prep Move Executed 


This bit is set when a Serial command execution begins. If the command cannot be 
completed, a Unit Check (UC) is set. The bit is reset after status is sent by the Parallel 
command. If the Parallel is a motion command, it must be the same command as the 
Serial command or UC is set, and no motion occurs. 


1 


Repositioning 


This bit is set at the end of a motion command as the drive begins the repositioning 
operation. It stays set until the drive enters Stoplock. If a new command is received 
and the drive is at the wrong Stoplock position to execute the command, this bit is set 
and is in the initial status for that command. This bit is reset when the correct 
Stoplock is reached, or at Gap In time if the command stays connected and the 
command is in the opposite direction to the last command. 


2 


Not-Ready-To-Ready 


Bit 2 is set when the drive goes into Stoplock after establishing tension and a radius 
during a load operation. If the drive Ready switch is active, or when placed in the 
active position, a CU Alert is sent to the control unit. Moving the Online/Offline switch 
to the online position on a loaded and ready drive will also set this bit. This bit is reset 
after status is sent during normal interface sequences by the first control unit to select 
the drive. 


3 


New Sector 


Bit 3 is set when a Write command is in progress and a new sector number is detected 
from the drive table, as the command is executing. It is reset the next time status is 
sent to the control unit. 

The drive may find a new sector number after the control unit ends a Write operation. 
The ending status will not show the sector status but the initial status for the next 
command will. 


4 


Device End for 
Disconnected Command 


This bit is set at the end of any disconnected command. A control unit Alert is sent on 
the interface that issued the command. UC may be active when this status is set. Bit 
4 is reset after status is sent during normal interface operations. Enables Reg Funnel 
Parity checker after all LSR locations have been initialized to good parity before this bit 
is set. Microcode can change active conditions. 


5 


Device End 


Bit 5 is set when the drive has completed any connected command. It is reset after 
status is sent during the ending sequence. 



Bit 


Label 


Description /Detail 


6 


Unit Check 


Bit 6 is set when the drive has detected an error condition that it can not recover from 
by itself. If a command was in process, it is sent with Device End. If no command was 
in process, UC will be in the initial status of the next command. The bit is reset after 
status is sent. 


7 


Manual 
Rewind/Unload 


Bit 7 is set when tape tension is up, the Ready/Not Ready switch is in the inactive 
position and the rewind/unload switch is pressed. 


8 


Address High 


This bit is active during status presentation when the drive address switch is set to 
hexadecimal address 8-F. It is reset after status is presented. 


9 


Ready 


This bit is set after a Load-Op operation when tension is set, the machine reel has 
rotated at least one revolution, and BOT status is detected (except a mid-tape-load). It 
is reset by a Rewind-Unload operation or any drive error condition that causes a loss of 
tension or requires the motor stopping. Bit 1 is also set when the drive Ready switch 
activated if it had been inactive during the load operation. 


10 


Patched 


This bit is set after a successful Patch load to a drive. It stays on until a power down 
condition, power on reset, or a Reset command. 


11 


Load Point 


This bit is set when the drive motion is backward and the BOT is sensed. Drive motion 
is stopped and no backwards commands are accepted until BOT is reset with the next 
forward operation. 

If a data error is received while moving the tape forward from BOT, and a backward 
command is executed for ERP, BOT will not be detected. 


12 


File Protected 
Cartridge 


This bit is set when a cartridge is loaded if the tape is file protected. It stays active until 
the current cartridge is unloaded and reset during an unload operation. 


13 


Tape 
Indicate (EOT) 

or 
Logical End of 
Tape 


This bit is set when the drive motion is forward and EOT is sensed. Drive motion is not 
stopped and the EOT status stays active until a backward operation moves the tape 
backward and passes EOT. 


14 


Physical End of Tape 
(PEOT) 


This bit is set when the microcode senses the physical end of tape. Tape motion is 
stopped and UC is set. 


15 


Reserved 





3480 Ml EC336395 

® Copyright IBM Corp. 1984, 1985 



Drive Status Bits 0-15 DF 150 



:) 



a 







.) 



) 



:) 



:) 



:) 



I) 



J 



o 



o 



o 



o 



o 



o 



c 



o 



Drive External Registers 

The following registers are drive external registers that can be accessed using the support diskette, "Register Display/Alter" option (see 
SDISK 1). 

Note: Bit positions marked 'x' may be on or off. Only the important drive external registers and bits are defined. 
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BIT 


REGISTER 





1 


2 


3 


k 


5 


6 


7 


XOl 


X 


X 


High 
Addr Bit 


X 


Rewi nd 
Swi tch 


X 


X 


X 


X02 


X 


X 


Off 1 ine 
Switch 


X 


X 


X 


X 


X 


X03 


Air Loss 
Swi tch 


X 


Over 
Temp Sw 


X 


X 


Cartr i dge 

Present 

Sensor 


X 


R/Unload 
Swi tch 


X07 


X 


X 


LED Open 
Error 


Message 
D isplay 
Error 


T imer 
Error 1 


T Imer 
Error 2 


Intf A 
Error 


Intf B 
Error 


X08 


File 

Protect 

Sensor 


Loader 

Extract 

Sensor 


Tape 
Path 
SNSR-A 


Tape 
Path 
SNSR-B 


Cartr i dge 

Latched 

Sensor 


X 


X 


X 


X09 


Rdy/Not 

Rdy 

Switch 


X 


Module 
Par i ty 
Error 


Counter 
Par i ty 
Error 


Modu le 
Parity 
Error 


Gap CNT 

Parity 

Error 


Timer 
Par ity 
Error 


X 


XIO 


Ser i a 1 

Command 

Error 


X 


X 


X 


X 


X 


X 


X 


XI 1 


Analog 

Cnvrter 

Error 


Fi le 

Motor 

Error 


Machine 

Motor 

Error 


X 


Power 

Amp 

Error 


Tens ion 
Loss 


X 


24V dc 
Fa i lure 


X20 


X 


X 


X 


X 


X 


Tag/Bus 
Par Ity 
Error 


X 


X 


X25 


0/8 


1/9 


2/A 


Drive / 
3/B 


\ddress 
4/C 


5/D 


6/E 


7/F 


X26 


(8) 


Dr 1 v( 
ik) 


. ID 

(2) 


(1) 


X 


Loc 


ileal Addr 
(2) 


-ess 

(1) 


X27 


X 


X 


X 


X 


X 


X 


INTFC A 
Selected 


INTFC B 
Selected 
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This section explains the theory of operation for the 3480 tape 
subsystem. Topics included in this section are: 

• Control Unit, which describes the functional areas of the 
control unit. 

• Tape Unit, which describes the functional areas of the tape 
unit. 

• Drive, which describes the functional areas of the drive (two 
in each tape unit). 



• Data Flow, which describes the nnajor data paths through the 
subsystem. 

• Subsystem Initialization, which describes power on 
sequencing, initial microprogram load, and channel 
selection. 

• Subsystem Configuration, which describes single and dual 
control unit configurations. 

• Channel Commands, which describes the channel 
commands that can be accepted by the subsystem. 

• IML Diskette Drive, which describes the IML diskette drive 
operation. 

The flow of information in each topic is from general to detailed. 
An overview at the beginning of the topic introduces the topic and 
describes its content. 

Diagrams and illustrations are used to supplement the theory 
text. The diagrams and illustrations show subsystem operations 
and data flow concepts; therefore, they may not duplicate actual 
machine circuits or total operations. 




Control Unit 
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Control Unit Functional Area 
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Control Unit (Continued) 

The diagram on the preceding page shows the functional areas 
of the 3480 control unit. This topic explains the purpose of the 
functional areas. A brief description of the control unit power 
connponents is also included. 

The control unit functional areas can be separated into two 
categories: data handling and control. 

The data handling functional areas provide the data paths to 
transfer data between the host systenn and the drives for read 
and write operations. The bold lines in the diagram identify the 
read and write data paths. The data handling areas include: 

Channel Adapter 

Data Buffer 

Write 

Read 

Drive Adapter 

The control functional areas control the movement of data and 
information within the subsystem and between the subsystem 
and host system. The control areas include: 

• Control 

• Status Store 

• Maintenance Adapter 



Data Movement 

The microprocessor, within the control functional area, controls 
data movement between the tape subsystem and host system, 
and the data flow within the subsystem. 

The data buffer area contains user-programmed information. 
Components of the control unit operate asynchronously to 
process data in and out of the data buffer, schedule I/O 
operations with the host system, and controls drive operations 
and data flow. 

When a buffered write operation occurs, data is transferred at 
channel data speed to the buffer. The controller signals the host 
channel that the data has been written on tape; although, in 
reality, the data is still in the buffer. When the control unit's 
workload permits scheduling work for the drive that the data 
was intended for, the data is transferred to the drive and written 
on tape. 



During read operations the control unit pre-reads data from the 
drive into the data buffer. When the host requests the data 
from the subsystem, the control unit responds immediately and 
transfers the data to the host at channel speed. 

Data Handling Functional Areas 

Data handling functional areas provide the data paths to transfer 
data between the host system and the drives for read and write 
operations. The data handling area formats data to be sent to 
the drives. This area also processes data received from the 
drives to put it in a form that can be accepted by the host 
system.- Error checking is also performed by the data handling 
functional areas. 

Channel Adapter 

The channel adapter connects the control unit to a System/370 
channel interface. The channel adapter monitors all channel 
sequences, either independently or along with the 
microprocessor, through the status store card. 

There can be up to four channel adapters, A through D, installed 
in a control unit. The adapters are the same, and each adapter 
is on one logic card. 

Channel Adapter RAM: The channel RAM keeps track of 
various control unit conditions, about which the channel adapter 
needs information to make decisions quickly. The RAM also 
monitors the status for each drive attached to the control unit 
that is transferred to the channel. 

The channel adapter RAM can be thought of as being divided 
into two halves, a low half and a high half. The low half of the 
RAM is used as a buffer for control data to or from the channel. 
The high half of the RAM is divided into four pages. Page is 
for storing drive conditions. Page 1 is for the channel status for 
each drive. Page 2 is used for the last channel command given 
to each drive. Page 3 is for special use. There is a channel 
adapter 'RAM' in each channel adapter. 



CHANNEL 
CONTROL 

DATA 
BUFFER 


PAGE 

DRIVE CONDITION 


PAGE 1 
DRIVE STATUS 


PAGE 2 

DRIVE COMMAND 


PAGE 3 
SPECIAL USE 


LOW 


HIGH 



Channel Adapter Orders: The microprogram gives the 
channel adapter an order by writing an address into the channel 
adapter address register and then writing the order into the 
channel adapter order register. 

In addition to orders from the microprocessor sent to the status 
store, there is a small set of orders from the channel adapter to 
the status store. 

Malfunction Reset: Malfunction reset is microprogram 
controlled. If the microprogram determines that a specific 
channel adapter is causing nonrecoverable errors, the bit 
corresponding to the channel adapter is set in the channel 
modifier register on the status store card. This causes the 
'malfunction reset' line to that channel adapter to become 
active. When this occurs, the channel adapter card logically 
disconnects from all interfaces and is reset. As long as the 
'malfunction reset' line is active, the channel adapter is not 
active. 

Channel Interface 

The channel adapter recognizes the following channel sequences 
or conditions: 

Initial Selection 

Polling Sequence 

Ending Sequence 

Interface Disconnect 

Selective/System Reset 

Buffer Data Send/Receive 

Control Information Data Send/Receive 

Go Online 

Go Offline 

Check Reset 

The channel interface is the standard System/370 interface. 
The tag and bus cables connect to shoe card connectors at the 
bottom of the control unit. All active line levels between the 
channel adapter and the shoe cards are minus. 
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Channel Adapter to Status Store Communication 

The status store/channel adapter bus has two uses. First, it is 
the communication path between the microprogram and the 
channel adapter. Second, the status store supplies information 
to the channel adapter to determine initial status to be sent to 
the channel. 

Microprogram-to-channel adapter communication is done by 
external registers. The contents of these registers are gated to 
the status store/channel adapter bus. Gating is controlled by 
status store. 

The status store/channel adapter bus consists of nine 
bidirectional data bus lines, five response lines, and 10 control 
lines. All active status store/channel adapter communication 
lines are minus. 

Channel Adapter to Data Buffer Communication 

The channel adapter/buffer bus is the path for transferring 
customer data. There are two buses: one for the buffer, and one 
for the remote buffer. The microprogram controls which 
communication bus the channel adapter card uses at a given 
time. The microprogram assigns a buffer in the status store, 
and the channel adapter makes the correct connection to 
send/receive data. 

The bi-directional data bus has nine data lines (eight lines for 
data and one for parity) and seven control lines. All active line 
levels except the "data OK to parity check" line are minus. 
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Control Unit (Continued) 

Data Buffer 

The data buffer contains a buffer control card, a buffer adapter 
card, and one or two buffer storage cards. The data buffer is 
temporary storage for data being transferred between the control 
unit and the channel. The buffer permits data transfer between 
the channel and the control unit at channel speed without the 
mechanical speed restrictions of the drives. 

The buffer has data input and output buses. A write operation 
consists of sending data from the channel to the buffer, followed 
by sending data from the buffer to the write data flow path. A 
read operation consists of sending data from the read data flow 
path to the buffer, followed by sending data from the buffer to the 
channel. The microprocessor can read and write the buffer at 
the same time. 

Buffer Data Write/Read: Data is written into the buffer from the 
read data flow path or channel through a CRC generator. Then it 
is moved to an input/output register and becomes two bytes 
wide. Next the data is sent through two single byte multiplexors 
to a random access memory (RAM). Data is sent from the RAM 
to storage through the multiplexers in 2-byte blocks of 16 bytes. 

Data read from the buffer by the write data flow or channel 
follows a similar data path. Blocks of 16 bytes are sent from 
memory to the RAM through the multiplexors. From there it is 
sent to the two input/output registers through the multiplexers. 
The data is then sent through a CRC checker one byte at a time 
to either the write data flow or the channel. 

The data transfer is started when the microprocessor sets a Read 
or Write command in either the buffer channel or device 
command registers. When the transfer is complete, the buffer 
sets the status in the buffer channel or device status registers, 
and sends an interrupt to the microprocessor, which then reads 
the status. 
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Buffer Control Card 

The buffer control card contains external registers that monitor 
and record subsystem conditions and status. It also includes the 
channel buffer FRU and device buffer FRU registers. The buffer 
control card controls the data buffer, decodes commands and 
generates controls to the buffer address, buffer lines, and 
storage cards. When an error is detected, error registers are 
collected and read by the microprocessor over the external 
register bus. These registers become part of an error code that 
points to a possible FRU. All clock and reset signals needed by 
the buffer are received on this card and sent to the other buffer 
cards. 

Error Checking: All bus, CRC, and parity errors are monitored by 
two error assembly circuits that set bits in the two buffer error 
registers. These registers are used to build an error code that 
can be read by the microprocessor. Parity checking is done on 
the external register data bus and errors are reported by way of 
the 'XR error' and 'XR active' lines. A hardware error causes a 
Check 2 error to occur. 



Buffer Adapter Card 

The buffer adapter card contains: 

• Synchronization registers that communicate with the channel 
adapter and the read/write data bus. 

• CRC generators and checkers to check for storage bit 
failures. 

• Device and channel pointers. 

• Device and channel stop registers. 

• The buffer adapter card has been redesigned for the 4.5 
Mb/s channel data rate, and replaces the old card when the 
4.5 Mb/s channel data rate feature is installed. 

The buffer adapter card compares the current and stop 
addresses of the devices and channel and sends the result to the 
buffer control card. Parity is checked for all data going in and out 
of storage, the read and write data paths, and the channel 
adapter. 

Error Checking: Two error assembly circuits monitor all bus, 
CRC, and parity errors and set bits in two buffer error registers. 
These registers are used to build an error code that can be read 
by the microprocessor that points to a possible FRU. Parity 
checking is done on the XR data bus and errors are reported 
through the 'XR error' and 'XR active' lines. A hardware error is 
a Check 2 error. 

Buffer Storage Cards 

The buffer storage is EC sensitive and contains either one or two 
logic cards. 

Single card buffers have sizes of 512K bytes, 1024K bytes, or 
2048K bytes of storage in an 18 by 256K bits or 1024K bits matrix. 
Write and read operations are done in 16 byte blocks. 

In the two card buffer storage, each card contains 256K bytes of 
storage in an 18 by 128K bit matrix. Write and read operations 
are done in 16 byte blocks. 

Error Checking: Error checking is supplied by two signals 
leaving the buffer adapter card. Address parity is generated on 
the buffer adapter card and is then checked externally. The 
'address valid' signal indicates that the address selected Is valid 
and is assigned to the card. 



Write 



The write functional area contains the write data flow card that 
processes and controls the data that is to be recorded on tape. 
The microprocessor specifies the operation sequence, controls 
command execution in the drive, and checks the operation 
sequence. The data buffer stores the data until it is processed. 
The drive starts by responding with 'gap in' as a synchronizing 
start point. The processed data and one clock timing are sent to 
the device adapter, and the device adapter sends the data to the 
drive. 

Initial processing is done in byte parallel form. ECC and CRC 
bytes are generated and combined with the data into a formatted 
sequence. A bit pattern of all ones is generated for preamble, 
postamble, and sync/resync symbols, and is inserted into the 
data format. 

The combined data is serialized longitudinally by encoded byte 
and diagonally by bit. Nine 'write data' lines, one 'write data 
parity' line, and one 'clock' line are sent to the selected drive 
through the drive adapter. 

Control lines and clock lines to the data flow section come from 
the control section of the write data flow card. Control lines and 
clock lines are used to control switching, modes of operation, 
and generation of special marks. Errors are detected and 
returned to the write data flow card for error reporting and 
sampling. 
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The data buffer contains a buffer control card, a buffer adapter 
card, and one or two buffer storage cards. The data buffer is 
temporary storage for data being transferred between the control 
unit and the channel. The buffer permits data transfer between 
the channel and the control unit at channel speed without the 
mechanical speed restrictions of the drives. 

The buffer has data input and output buses. A write operation 
consists of sending data from the channel to the buffer, followed 
by sending data from the buffer to the write data flow path. A 
read operation consists of sending data from the read data flow 
path to the buffer, followed by sending data from the buffer to the 
channel. The microprocessor can read and write the buffer at 
the same time. 

Buffer Data Write/Read: Data is written into the buffer from the 
read data flow path or channel through a CRC generator. Then it 
is moved to an input/output register and becomes two bytes 
wide. Next the data is sent through two single byte multiplexors 
to a random access memory (RAM). Data is sent from the RAM 
to storage through the multiplexers in 2-byte blocks of 16 bytes. 

Data read fi-om the buffer by the write data flow or channel 
follows a similar data path. Blocks of 16 bytes are sent from 
memory to the RAM through the multiplexors. From there it Is 
sent to the two input/output registers through the multiplexers. 
The data is then sent through a CRC checker one byte at a time 
to either the write data flow or the channel. 

The data transfer is started when the microprocessor sets a Read 
or Write command in either the buffer channel or device 
command registers. When the transfer is complete, the buffer 
sets the status in the buffer channel or device status registers, 
and sends an interrupt to the microprocessor, which then reads 
the status. 



Buffer Control Card 

The buffer control card contains external registers that monitor 
and record subsystem conditions and status. It also includes the 
channel buffer FRU and device buffer FRU registers. The buffer 
control card controls the data buffer, decodes commands and 
generates controls to the buffer address, buffer lines, and 
storage cards. When an error is detected, error registers are 
collected and read by the microprocessor over the external 
register bus. These registers become part of an error code that 
points to a possible FRU. All clock and reset signals needed by 
the buffer are received on this card and sent to the other buffer 
cards. 

Error Checking: All bus, CRC, and parity errors are monitored by 
two error assembly circuits that set bits in the two buffer error 
registers. These registers are used to build an error code that 
can be read by the microprocessor. Parity checking is done on 
the external register data bus and errors are reported by way of 
the 'XR error' and *XR active' lines. A hardware error causes a 
Check 2 error to occur. 



Buffer Adapter Card 



The Buffer Adapter card is EC and Feature sensitive and can 
contain: 

• Synchronization registers that communicate with the channel 
adapter and the read/write data bus. 

• CRC generators and checkers to check for storage bit 
failures. 

• Device and channel pointers. 

• Device and channel stop registers. 

• 4.5 Mb/s channel feature 

• Improved Data Recording Capability feature 

The buffer adapter card compares the current and stop 
addresses of the devices and channel and sends the result to the 
buffer control card. Parity is checked for all data going in and out 
of storage, the read and write data paths, and the channel 
adapter. 

Error Checking: Two error assembly circuits monitor all bus, 
CRC, and parity errors and set bits in two buffer error registers. 
These registers are used to build an error code that can be read 
by the microprocessor that points to a possible FRU. Parity 
checking is done on the XR data bus and errors are reported 
through the 'XR error' and 'XR active' lines. A hardware error is 
a Check 2 error. 

Buffer Storage Cards 

The buffer storage is EC sensitive and contains either one or two 
logic cards. 

Single card buffers have sizes of 512K bytes, 1024K bytes, or 
2048K bytes of storage in an 18 by 256K bits or 1024K bits matrix. 
Write and read operations are done in 16 byte blocks. 

In the two card buffer storage, each card contains 256K bytes of 
storage in an 18 by 128K bit matrix. Write and read operations 
are done in 16 byte blocks. 

Error Checking: Error checking is supplied by two signals 
leaving the buffer adapter card. Address parity is generated on 
the buffer adapter card and is then checked externally. The 
'address valid' signal indicates that the address selected is valid 
and is assigned to the card. 
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Write 

The write functional area contains the write data flow card that 
processes and controls the data that is to be recorded on tape. 
The microprocessor specifies the operation sequence, controls 
command execution in the drive, and checks the operation 
sequence. The data buffer stores the data until it is processed. 
The drive starts by responding with 'gap in' as a synchronizing 
start point. The processed data and one clock timing are sent to 
the device adapter, and the device adapter sends the data to the 
drive. 

Initial processing is done In byte parallel form. ECC and CRC 
bytes are generated and combined with the data into a formatted 
sequence. A bit pattern of all ones is generated for preamble, 
postamble, and sync/resync symbols, and is inserted into the 
data format. 

The combined data is serialized longitudinally by encoded byte 
and diagonally by bit. Nine 'write data' lines, one 'write data 
parity' line, and one 'clock' line are sent to the selected drive 
through the drive adapter. 

Control lines and clock lines to the data flow section come from 
the control section of the write data flow card. Control lines and 
clock lines are used to control switching, modes of operation, 
and generation of special marks. Errors are detected and 
returned to the write data flow card for error reporting and 
sampling. 
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Read 

The read area of the control unit consists of: 

• One or three Read Detect Cards (EC sensitive) 

• Three read deskew cards 

• A read ECC correction card 

• A read clock and format card. 

The read area receives the read data from the drive, detects the 
encoded data, and detects the sync pattern. When the read area 
detects a sync pattern, the data is deserialized to byte format, 
deskewed. and the pointers are stored. The deskewed data is 
demodulated and placed in an ECC buffer. Then the data is 
transferred to the data buffer. 

Read Clock/Detect Cards 

The read data is sent from the drive to the read/clock detect 
cards. These cards detect the data and conditions, and recover 
the timing and signaling information read from six tracks of the 
tape. 

Read Skew Cards 

The read data Is sent from the read/clock detect cards to the read 
deskew cards. The read deskew cards are used to deserialize 
and deskew data from the tape. Each card has six separate data 
paths; however, the three cards (18 data tracks) must 
communicate with each other to deskew the data. 



Read ECC/CORR Card 

The read ECC/CORR card receives its control and timing from 
the read clock/format card. Data and detection pointers are 
received from the read deskew cards. The output-corrected data 
is sent to the data buffer. The read ECC/CORR card: 

• Demodulates the data 

• Generates error syndromes, error patterns, and pointers 

• Performs error correction 

• Conducts CRC checking. 

The syndrome generator receives 18 demodulated read data 
bytes one at a time, and generates four syndromes per data 
frame. Two syndromes are vertical syndrome bytes, and two are 
diagonal syndrome bytes. 

The pointer system receives pointers to erroneous tracks from 
the read detection, deskew, demodulation, and error pattern 
generators. The pointer values are stored in registers, and sent 
to the error pattern generators in the correct format. The 
ECC/CORR card also signals the skew buffer to dead track any 
tracks with continuous errors. 



The error pattern generation system consists of two error pattern 
generators, one generator for each group of nine tracks. The 
generation system uses syndromes from the syndrome generator 
and the pointers from the pointer system to generate error 
patterns. 

The correction system deserializes the error patterns from the 
error pattern generators. The corrected data byte is then stored 
in the correction register, and sent to the data buffer and clock 
and format card. 

A 16-bit Cyclic Redundancy Check (CRC) character is generated 
by the write data flow card when the data record is written on 
tape. The check characters are generated for all data bytes and 
resynchronization data patterns. During a read operation, the 
same CRC character should be generated. After reading the 
check character, the CRC register should equal zero. If the CRC 
register does not equal zero, a read error is indicated. 

Read Clock and Format Card 

The read clock and format card supplies clock timings and 
control for the read data flow, and communicates with the 
microprocessor. The read clock and format card controls when 
the deskew will read out, and identifies synchronization and 
resynchronization bytes. This card also supplies the control 
lines and clock timings for the read ECC card. 



Control Unit (Continued) OPER 25 
Drive-Adapter 

The drive-adapter supplies the communication link between the 
control unit and its attached drives. With a two control unit 
subsystem configuration, dual control unit communication 
compatibility provides a second communication path for up to 
eight additional drives for each control unit. Therefore, any 
control unit can communicate with up to 16 drives in the 
maximum configuration. See the write-up on Dual Control Unit 
subsystems In this section. 

The drive-adapter card is controlled by the microprocessor. The 
microprocessor writes in external registers on the drive-adapter 
card to set up the communication paths. 
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Control Unit (Continued) 
Control Functional Areas 

The control functional areas control the movement of data within 
the subsystem and between the subsystem and host system. In 
addition, these areas provide for communication between 
functional areas and between control units in a dual control unit 
subsystem configuration. The control areas also provide for 
error logging and status information transfer to the host system. 

Control 

The microprocessor card in the control functional area contains a 
microprocessor, local storage register, and associated logic for 
control and communications with the other areas of the control 
unit. This card also contains all processor external registers, the 
external interrupt hardware, and most of the processor error 
detection and reporting logic. The processor controls and keeps 
track of control unit operations through external registers via the 
external register bus. 

Control storage consists of tables accessible by the 
microprogram and the microprocessor. Control storage also 
contains the initial microprogram load (IML) data after it has 
been loaded. Any time the microprocessor needs the 
microprogram to perform a function, it communicates with 
control storage to obtain the instructions. Control storage uses 
additional storage contained on the array card. 

Status Store 

The status store functional area provides a common area in the 
control unit to store status information. Status information is 
used by the microprocessor and channel adapter areas for 
allocation of common resources. The status store area also 
provides a communication path between the microprocessor and 
channel adapter. The status store communication card contains 
the logic that provides a communication path between two 
control units when two control units are connected as a single 
subsystem. 

All machines are shipped with the status store card. The status 
store communication card is a feature on the 3480 Model A11 and 
standard on the 3480 Model A22. A status store card and status 
store communication card are required for a dual control unit 
configuration. The status store card contains the microprocessor 
bus, the channel adapter bus, the controlling logic, and the status 
store storage. 
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Status Store/Channel Adapter Communications 

Status store communicates with the channel adapters by polling. 
Status store polls each channel adapter (A-D) in sequence. 

The status store/channel adapter bus has two uses. First, it is 
the path by which the microcode communicates with the channel 
adapter. Second, it supplies information to the channel adapter 
that determines the initial status to be sent to the channel. 

Microprogram-to-channel adapter communication Is done 
through external registers. The content of these registers is 
gated to the status store/channel adapter bus. Gating is 
controlled by status store. 

Maintenance Adapter 

The maintenance adapter provides a way for the maintenance 
device (MD) to monitor and change the control unit's status. The 
maintenance adapter card enables the MD to read or write data 
stored in control storage and to control the microprocessor. The 
maintenance adapter card performs the basic communication 
function on the MD bus, and provides a bus for command and 
data transfer between the MD microprogram and external 
registers. The maintenance adapter card processes these Check 
1 error conditions. 

• Stopping the microprocessor 

• Disconnecting the channels from the subsystem 

• Starting the microprocessor under specific conditions. 

The maintenance adapter card receives and decodes commands 
from an MD to: 

• Perform the microprocessor control function 

• Read and write control storage 

• Detect and trap error conditions 

• Send and receive commands and data to and from the MD 
microprogram for maintenance purposes. 



Maintenance Adapter Registers 

The following registers are contained in the maintenance adapter 
card logic: 



Maintenance control 

Maintenance status byte 

Maintenance data out 

Maintenance data in 

Maintenance tag out. 

The registers are for temporary storage of control and status 
information, and data used by the maintenance device for trouble 
analysis. 

MD Serializer/Deserializer 



The MD serializer/deserializer is a shift register on the 
maintenance adapter card that converts serial data from the 
maintenance device to a parallel format for command decoding 
or for the microprocessor. When data and commands are to be 
sent to the MD, the data is converted from parallel to serial data. 

Error Checi(ing 

The maintenance adapter monitors Check 1 errors. A Check 1 
error is a hard microprocessor error in which the integrity of the 
subsystem is suspect. 

A Check 2 error is a hardware-detected error. Any of the control 
unit cards may recognize parity errors or other errors. These 
errors activate the Check 2 error line to the maintenance adapter 
and microprocessor. The microprocessor searches for Check 2 
errors during normal operation. 



Power 



The power area of the control unit contains an ac power supply 
and a dc power supply. The ac power supply provides power for 
the dc power supply, fans, and ac power for the tape units. The 
dc power supply supplies power to the control unit. Tape unit dc 
power is developed in each tape unit dc power supply. 

Voltage Regulator 

The voltage regulator card controls the voltages needed for the 
storage cards in the control unit. 

Power-on-ResetlUV Detector 

The power-on-reset (POR) card contains the POR circuits and the 
under voltage (UV) circuits. In addition to resetting the control 
unit circuits during a power-on, the POR and UV pulses are used 
to supply POR to the channels. A POR during a power down 
clamps the channel interface off before the loss of power. During 
a power up sequence, the channel interface is held off for 
approximately 800 ms to permit the voltages to stabilize. 
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Tape Unit (Continued) 

* This FRU is EC sensitive. 
See CARR-DR 4. 

Logical Components 

Each tape unit contains two drives and two groups of logical 
components that control tape movement and data transfer 
within the tape unit. Each drive and its associated logical and 
mechanical components operates independently; however, the 
power and pneumatic supplies are shared by both drives. 

The diagram on the preceding page shows the components 
needed to load, move, and unload tape, and to write on and 
read from tape. This topic explains the purpose of these 
components along with a description of the tape unit power 
supply and pneumatic supply is also included in this topic. The 
drive's mechanical components, sensors, and tape movement 
operations are also described. 

Processor Card* 

The processor card controls all functions within the drive. Write 
data and commands are received by the adapter card and are 
passed, under control of the processor, to the digital servo card 
and write card. Read data is read from the tape by the read 
head and sent to the read card, under control of the digital servo 
card, as directed by the processor. All motion controls are 
controlled by the digital card, power amplifier card, and the 
processor. 

Digital Servo Card* 

Because the drive is a microprocessor based system operating in 
a real time mode, and because of the tight control that is needed 
to maintain proper tape tension and tape velocity, high speed 
control processing is required. The digital servo card is designed 
to relieve the processor of simple housekeeping work, which 
increases its availability to perform processing tasks. 

The digital servo card serves as a buffer and the 
interconnections between the processor and the rest of the 
drive. It also gathers information from the various drive sensors, 
mechanical switches, and error lines from other cards and 
presents them to the processor. 

Adapter Card* 

The drives can be logically attached to one or two control units. 
The adapter card contains two buses and the controls that 
permit communications between the drives and one or both 
control units. 

In a dual control unit configuration, only one control unit at a 
time is permitted to communicate with a specific drive. The 
other control unit cannot access the drive until the first control 
unit has finished using the drive. 



Drive Control Card* 

The drive control card controls ail functions within the drive. 
Write data and commands are received by the adapter section 
and are passed, under control of the microprocessor section, to 
the digital servo section and the write card. Read data is read 
from the tape by the read head and sent to the read preamplifier 
card, under control of the digital servo section, as directed by 
the microprocessor section. All motion control is controlled by 
the digital servo section, power amplifier card, and the 
microprocessor card. 

Microprocessor 

The microprocessor section of the drive control card contains 
the microprocessor, storage for the local storage register, and 
associated logic for control and interconnections to the control 
unit. 

Some external registers (XRs), the external interrupt hardware, 
and most of the microprocessor error detection and reporting 
logic are located in this part of the card. 

The microprocessor performs microcode to control and monitor 
control unit activity through the external registers which are 
accessed by way of the external register interconnections. 

Digital Servo 

The digital servo section of the drive control card serves as a 
buffer and provides the connections to and from the 
microprocessor and the rest of the drive. The digital section of 
the card gathers information from the sensors, mechanical 
switches, and error lines from other cards in the drive and 
presents them to the drive microprocessor. 

Because the drive is a microprocessor based operating system in 
a real time mode and because correct control is needed to 
maintain the correct tape tension and tape velocity, high speed 
control processing is needed. The digital servo section is 
designed to relieve the microprocessor of having to do certain 
simple housekeeping routines. 

Adapter 

The adapter section of the drive control card contains two buses 
and the controls that permit communication between the drive 
and one or both of the control units. A drive can attach to one 
or two control units. 

In the two control unit environment, only one control unit is 
permitted to communicate with a specific drive at any one time. 
The other control unit cannot access the drive until the first 
control unit has finished its operation. 



Write Card* 

The write card contains the 1 8 write drivers, the head 
connector, parity checking circuits, and error checking circuits 
that check for an open head or head cable, shorted write drivers, 
and various other write problems. 

Read Preamplifier Card* 

The read card amplifies the 18 read signals generated at the 
read/write head. The read preamplifier card sends the read data 
to the control unit by way of read bus local or remote. The bus 
is selected by the control unit. 

Power Amplifier Board 

The power amplifier board accepts digital current inputs from the 
processor through the digital servo section of the digital servo 
card, converts them to analog signals and applies necessary gain 
and phase shifting to drive the reel motors. 

The power amplifier board uses the input from the tension 
transducer to keep correct tension on the tape. The power 
amplifier board also controls power on, power off, and power on 
reset. 
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Message Display 

The message display provides a means for the host system and 
the tape subsystem to communicate with the operator. The 
message display is a logic board with eight LEDs and two bar 
LEDs that displays messages that are sent from the processor 
through the digital servo card. 

Power 

The tape unit ac power is provided by the control unit ac supply. 
AC power is cabled from the control unit to the first tape unit 
then cabled from that tape unit to the next tape unit, and so on. 

The dc power for the tape unit is developed in each tape units 
dc power supply. The dc power supply furnishes the power for 
both drives in that tape unit. 

Loader Control Card 

The automatic cartridge loader - loader control card has its own 
microprocessor and storage. The storage is loaded from the 
control unit IML diskette using the "Patching Path" each time 
the drive patches are loaded. This code is used by the loader 
control card to control the functions within the automatic 
cartridge loader. The loader control card uses the information 
from sensors, mechanical switches, and cards in the drive to 
control the loading and unloading of the tape cartridge. 
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Tape Unit (Continued) 
Pneumatic Supply 

The tape unit contains one pneumatic supply that is shared by 
both drives. The pressure side of the pneumatic supply consists 
of a pump, regulator, and an output filter. The vacuum side of the 
supply uses the same pump and an inlet filter. 

Air under regulated pressure is distributed to the drive 
components through a plenum . which acts as a buffer to 
ensure a constant supply to the components. A pressure sensor 
attached to the plenum monitors the air pressure and causes a 
Check 46 to occur if pressure is reduced because of a leak in a 
hose or a loss of air from the supply. 

Air is supplied to the following bearing surfaces in the tape path 
to reduce friction and tape wear. 

• Right Guide Bearing Qj (supply hose shown) 

• Left Guide Bearing Q (supply hose shown) 

• Decoupler Qj 

• Tension Transducer Q . 

Air is also supplied to the tape lifter solenoid Q . The solenoid 
is energized whenever tape is not moving. When the solenoid is 
energized, air blows through a slot in the read write head and 
pushes the tape away from the head. If the solenoid fails to 
operate when tape motion is stopped, intermittent read write 
errors can occur. 

Note: A solenoid failure does not always cause an error 
check condition. 

The vacuum side of the pneumatic supply applies vacuum to the 
tape cleaner Q and to the decoupler Q . The tape cleaner 
removes particulate matter from the tape before it passes over 
the read write head. The vacuum applied to the decoupler pulls 
the tape into the decoupler. The decoupler provides a cushion 
that prevents the tape from stretching during start and stop 
operations. No error checking is directly associated with the 
vacuum side of the pneumatic supply. However, vacuum failures 
can cause intermittent read write errors. 
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Tape Unit (Continued) 
Drive 



Tape Unit (Continued) OPER 50 



The drive contaitis the read/write iiead to lead and write data, 
and the mechanical components, sensors, and motors to thread 
tape and move tape forward and backward. The processor 
controls all mechanical operations in the drive. The processor 
uses the digital servo and power amplifier to change digital 
signals used by the control logic to analog signals used by the 
drive motors. 



Drive sensors feed back information to the digital servo to 
indicate motion errors and tape position so that the digital servo 
can modify the speed, velocity, or direction of tape motion. The 
following sensors monitor the drive: 

• Cartridge Present Sensor - indicates that the tape cartridge 
has been inserted into the drive. 

• Cartridge Latched Sensor - indicates that the cartridge is 
latched in place. 

• Tape Path Sensor A - indicates that the tape leader block is 
at the file reel. 

• Tape Path Sensor B - indicates that the tape leader block is 
at the machine reel. 

• Machine Reel Tach Sensor A - senses the position of the 
machine reel. It is used in conjunction with Tach 1 sensor B 
to generate the 'tach 1' pulse. 

• h^achine Reel Tach Sensor B - senses the position of the 
machine reel. It is used in conjunction with Tach 1 sensor A. 

• Tension Transducer - senses tape tension. Its output is used 
by the microprocessor to control the reel motor power 
amplifiers. 

• File Reel Tachometer (Tach 2) - monitors the speed and 
direction of the file reel motor. 



Loaded Tape Path Tape Path 

Tape Path Sensor B Threader Arm Sensor A 



File Reel Tach 2 




File Protect 
Sensor 



Cartridge 

Present 

Sensor 



Read/Write Head Machine Reel 
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Tach 1 Sensor B 
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Tape Unit (Continued) 
Tape Threading-Loading 

Tape threading-loading is an automatic microprogram controlled 
operation that begins after a tape cartridge has been inserted 
and latched in the drive. The operation consists of: 

• Sensor Test - Tests sensors and associated detection 
circuitry. 

• ILS Test - Tests for interlayer slip. 

• Thread-Load - Threading, loading, and positioning the tape 
at BOT. 

Sensor Test 

The sensor test is a diagnostic routine that tests the threading 
path sensors and the tension error detection circuits. The test is 
limited to sensors that are in a "light" (not covered) state at the 
time the cartridge is inserted. In addition, the test sets 
appropriate flags if a midtape load Is required or if a cleaner 
cartridge has been inserted. 

ILS Test 



Thread-Load 

The thread-load operation begins by driving the thread motor in a 
forward direction in a pulsed mode. Pulsed mode provides 
velocity control for the threading mechanism. Backv\/ard bias is 
applied to the file reel motor to maintain tension on the tape 
during threading. 

To thread tape, the carrier pin is extracted from the file reel by 
the threader mechanism Q . At the same time that the threading 
mechanism starts to move, the machine reel Is positioned 
(nulled) to permit proper entry of the tape carrier pin. The 
carrier pin, leader block, and tape are then pulled around the 
periphery of the tape path by the threader mechanism Q . 
Finally, the carrier pin and leader block are housed In the 
machine reQl Q . Proper engagement of the carrier pin In the 
machine reel is ensured by a sensor at the machine reel home 
position. 

When the threading operation is complete, the threader motor is 
stopped and the tape is moved forward, under microprogram 
control, to BOT. A Stoplock condition is activated at BOT and a 
'not-ready to ready' alert is presented if the Ready/Not Ready 
switch is In the Ready position. 



Tape Unloading 

The tape unloading-rewlnding operation starts when the Unload 
switch is pressed, and the Ready/Not Ready switch In the Not 
Ready position. Tape is rewound onto the file reel at high speed 
until BOT is detected. 

Unload 

The unload (last wrap detect) sequence starts with the tape under 
tension, at BOT. and with 'rewind unload status' signal active. 
Stoplock and tension control are deactivated, and the tape Is 
moved at low speed (less than one meter/second (3.28 
feet/second)) to the last wrap null point. The last wrap null point 
Is where the machine reel is positioned for the exit of the leader 
block and carrier pin. 

When the tape reaches the last wrap null point, the leader block 
is withdrawn from the machine reel sufficiently to change the 
state of tape path sensor 'B'. 



Tape Unit (Continued) OPER 55 

The machine reel is nulled to ensure proper exit of the leader 
block and carrier pin and a small backward bias is applied to the 
file reel motor to remove any slack in the tape. The thread motor 
is driven backward In pulsed mode. Increased bias is also 
applied to the file reel motor to maintain tape tension. 

When the leader block is sensed at the cartridge home position, 
power is dropped from the file reel and threader motors, and the 
cartridge tray solenoid is energized. When the cartridge tray 
solenoid energizes, the tray cover is raised, which permits the 
cartridge to be removed from the drive. 

Note: The cartridge latch should be closed when the 
tape drive is not being used. (A cartridge need not ^e in 
the drive.) When the tape drive is needed, open the 
cartridge latch by pressing the Unload switch. 



This test is performed to determine if an ILS condition exists in 
the cartridge before the processing of data. If this condition is 
detected, the control unit is instructed to issue a "Locate" 
command to a sector near EOT, followed by a "Rewind" 
command. This operation reestablishes correct tape tension on 
the reel. 

• A start/reposition/stop loop starts. 

• The acceleration rate for the start is 150 meters/sec (492.13 
feet/sec). 

• At 100% velocity, velocity deviation is checked at each of 32 
tach-2's. 

• If at any of the 32 tests made, the velocity is greater than 
3.5% of nominal, an ILS condition exists. 

• The above sequence is repeated ten times. 

• An alert is issued to the control unit signaling load complete. 

• If an ILS condition was detected, 'itnit check' and the 
appropriate ERP code will be sent to the control unit. 
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Subsystem Initialization 
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This topic describes the power sequencing, initial microprogram 
load (IML). and channel selection operations. 

Power Sequencing 

Power sequencing for the tape subsystem is activated from the 
control unit. When power is applied, internal diagnostic tests 
check voltages. After the voltages have been checked, a general 
reset of the control unit and drive logic is performed. Finally, a 
basic function test of the control unit and drive logic is 
performed. Errors detected during the power on sequence are 
reported to the control unit. 

When all tests have been made and the results have been 
reported to the control unit, the control unit IMLs itself from the 
If^L diskette. 



Initial Microprogram Load (IML) 

After every power-on-reset. or when the IML button is pushed on 
an offline control unit, the control unit will IIS/IL itself from the IML 
diskette. The IML diskette is kept in the IML device at all times. 

The control unit has a permanent microprogram that detects and 
reads the IML diskette information into the control storage area 
of the control unit logic. A read operation is performed from the 
diskette device and the data is sent to control storage. 

If the diskette device cannot read the IML diskette, or read errors 
occur, the Control Unit Error Light turns on. Since the control 
unit is offline to the IML, no information is sent to the host 
system. When the host system attempts to vary the IML failed 
3480 subsystem online, a host system message 'No Paths 
Available' occurs. 

Errors that occur during the IML are saved in an area in the 
microcode. After the MD is connected (with the product diskette) 
the microcode checks this error field and creates an FSC that is 
used to troubleshoot the IML failure. 

If no read errors occur, the control unit performs diagnostic tests 
to ensure that the microprogram has loaded without any errors 
and is executing correctly. If errors occur during the diagnostic 
tests, the 3480 and host system operates the same as with an 
IML failure with one exception. The difference is the FSC 
identified when the MD is connected points to the failing area 
found by the diagnostic Instead of an IML failure. 



Channel Initial Selection 

When the host system needs to access a drive, it starts a 
selection sequence on the data channel. The timing chart at right 
shows when the channel interface lines are activated and 
deactivated during an initial selection sequence. 

Initial selection begins by activating the 'operational out', hold 
out', and 'address out' lines. An address byte that contains the 
address of the control unit and drive Is placed on the 'bus out' 
Interface line. The 'select out' line is activated and sent to all the 
units on that data channel, and then is sent to the next control 
unit. Each control unit. In sequence, compares the address with 
Its own. The control unit with the correct address traps the 
selection and answers by activating the 'operational in' and 
'address in' lines, and by placing its address on the 'bus in' line. 
The data channel checks the address returned and. if correct, 
places a command byte on the 'bus out' line and activates the 
'command out' line. The microprocessor in the control unit, after 
checking the device status, activates the 'status in' line and 
places status (normally zero) on the 'bus in' line. The data 
channel activates the 'service out' line to Indicate that it has 
received the status byte. 

At this point, the microprocessor is ready to start decoding 
commands and processing data. 



Channel 

Interface 

Lines 



Operational Out 
Hold Out 
Select Out 
Address Out 
Operational In 
Address In 
Command Out 
Status In 
Service Out 

Channel 

Bus In (9 lines) 

Channel 

Bus Out (9 Lines) 




Addr Cmd Re 



If the IML and diagnostics complete successfully, the control unit 
wait light is on and the control unit error light is off. Pressing the 
control unit Online/Offline switch to online, causes the IML 
device to run again and load any necessary control unit or drive 
microcode patches. The control unit offline light then goes off, 
and the host system completes its vary online procedure. 

In a dual control unit configuration, each control unit is 
Independent of the other control unit. Each control unit must be 
separately IML'ed. Any IML or IML diagnostic errors that occur 
are reported only in the failing control unit. 
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External Registers Data Flow/Error Detection 



The external registers (XRs) are used by the microprocessor that 
has a 16 bit (one word) instruction to communicate, through the 
channel adapter to the channel, and through the device adapter 
to the drive. 

The XRs are used to control various operations in the functional 
areas and also for error retention. The XRs are eight bits, plus 
parity, in size and are used in read-only, write-only, or read/write 
operations. All XR errors are reported to either the maintenance 
adapter (MA) or the microprocessor (MP) card. 

There are seven functional areas in the control unit that use the 
XRs. The buffer adapter and the buffer control card are in the 
same functional area. 

Status Store 

Buffer 

Microprocessor 

Write Data Flow 

Device Interconnections 

Read Data Flow 

Maintenance adapter 



The XRs are addressed by using an XR address bus (a six bit 
bus) which uses bits 0-4 and a P bit for even parity together 
with two 'extend' bits (0-1). Extend bits and 1 are in fact the 
PCR register bits 6 and 7. See Figure 1. These bits are sent to 
each functional area from the MP card. They are not parity 
checked. 



External Register Addressing 

There is a five bit address in all microprocessor XR instructions 
permitting up to 32 XRs to be addressed (hexadecimal 0-1F). 

Addresses are 'extended' by using processor control register 
(PCR) bits 6 and 7 (extend bits and 1). 128 addresses can be 
selected by addressing one of four register pages. Each page 
contains 32 addresses. 

The 'extend' bits are not part of the address bus and are not 
parity checked, but are sent to each functional area from the MP 
card. 



PCR Register Bits 6 and 7 



'Extend Bits and 1 ' 



Page A 

Page B 

Page C 

Page D 



Figure 1 . Page Selection 
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Figure 2. Register Addressing 

The XR address is common to all cards containing XRs, except 
the buffer control card. The buffer control card receives only the 
P-bit from the XR address bus. XR address bits 0-4 are 
received from the buffer adapter card through a top card 
connector. 
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Moving Data 

Data is moved using three data buses: 

XR Data Bus A 

XR Data Bus B 

• XR MP Bus 

The XR MP bus is internal to the MP card. Each data bus is 
eight bits plus a parity bit for odd parity. The XR Data Bus A 
moves data between the MA, Dl, SS, and the MP card. The XR 
Data Bus B moves data between the MP, BA, DF, and the RC 
cards. 

Clocking for the XRs is provided by the CS card. There are 22 
sub cycles (S0-S21), each sub cycle is 23.1667 ns. 

Note: There is an XR timing chart on EAD 8 and a 
drawing on EAD 2696 that may help in understanding 
the following sequence. 

External Register Operation 

The following sequence addresses, reads, and writes into a 
selected external register. 

1 . The address is placed on the XR address bus by the MP 
card. 

a. The bus contains bits 0-4, P with even parity. 

b. The 'extend' bits (0-1) are also sent to each functional 
area to select the page that the addressed register is 
on. 

c. Each functional area decodes the data on the XR 
address bus, together with the 'extend' bits, to 
determine if one of its registers is being addressed. 

d. An 'XR addressed' line is activated when an XR in a 
functional area is selected. 

'XR addressed' is not generated if the XR address bus 
has bad parity. 

e. The XR addressed lines go to the MA card where they 
are checked for only one active line. 



2. If the instruction specified that an XR was to be read, an XR 
gate is generated permitting the addressed area to gate the 
data on the XR data bus. 



a. If an XR read is occurring, 'XR addressed clock' line is 
generated and 'XR error ungated' line is sampled at 
S20-S21 time. The MA card uses 'XR addressed 
clock' line to set the XR functional area error latch (MTI 
bit 4) and to latch the functional area (MP) 'XR 
addressed' lines if only one functional area is not 
detected. 

b. The latched XR addressed lines are read through the 
MDI register when the read XR addressed bits latch 
(MTO bit 2) is on. 

c. The MA card also uses the 'XR addressed clock' line to 
set the MP error latch (MTI bit 3) and MA error latch 
(MTI bit 5) if the XR address bus has bad parity. 

d. If 'XR error ungated' line is active, the processor sets 
the XR error functional area read error latch (PER bit 5). 
'XR error ungated' line must not be active during 
S20-S2 1 time to avoid an error. 

3. If the instruction specified that an XR was to be written, 
'XR write gate' line is activated at S0-S13 time and the 
processor places the write data on all three XR data buses. 
The functional area's gate the 'XR data bus' lines on their 
internal buses. 

4. If the XR address bus and the XR address extend bits have 
addressed a write XR (XR write gate is on), the functional 
area register activates its XR addressed line (MP). An 'XR 
addressed' line is not generated if the XR address bus has 
bad parity. 

5. The MA card checks the XR addressed line for only one line 
being active. An 'XR error ungated' line is activated if the 
addressed area detects that the write data had bad parity. 
An 'error ungated' line is activated if the MA card detects 
bad parity on the XR address bus, or if more than one XR 
addressed line is active. 
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At S5-S7 time the XR load' line is activated by the control store 
card. The XRA register is loaded with XR address extend bits 
and 1 , and the five bits plus parity of the XR address bus. If an 
XR was read during the first half of the cycle and the data 
latched in the scan path had bad parity, the XR read parity latch 
(PER bit 4) is set. The XR functional area write error latch (PER 
bit 6) is set if XR write is occurring and 'XR error ungated' line is 
active at S9-S10 time. 

The three XR errors indicated by PER bits 4, 5, and 6 causes the 
'XR error latched' line to be active. XR error latched being active 
causes the 'check 2' line to be active and also activates the 'MP 
external interrupt 0' line and stops the XRA register from being 
updated. The XRA register contains the address of the register 
that was used when the error occurred. 

Check 2 is used by the functional area's to indicate to the 
microcode that some error has occurred internal to their area. 

XR Detected Errors 

CHK 1 Errors 

ERB Bit is set: 

If there is an XR address compare error. An address on XR 
address bus does not equal the address that the instruction 
called for. 

ERB Bit 1 is set: 

If the MP card (registers IMR or PDR) has bad parity. 

ERA Bit 6 is set: 

If MP internal XR address bus has bad parity. 



CHK 2 Errors 
MTI Bit 3 is set: 

If the MP XR was found to have a parity error. 

MTI Bit 4 is set: 

If no XR or more than one XR addressed line is active. 

MTI Bit 5 is set: 

If the XR address bus has bad parity. 

PER Bit 4 is set: 

If a read data parity error is detected by the MP card during an 
XR read (sets PSR bit 0). 

PER Bit 5 is set: 

If the functional area containing the XR that was addressed 
detects bad parity on a read (sets PSR bit 0). 

PER Bit 6 is set: 

If the functional area containing the XR that was addressed 
detects bad parity during an XR write. 
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XR Data and Address 



r 



01A-A1C2 
Control 
Store 
Card 



(FRU13^) 



CSOOl 



01A-A1D2 
Micro- 
processor 
Card 



(FRUn?) 



MPOOl 



01A-A1 Logic Board (FRU 139) 



DETAIL A 



TCC 



01A-A1K2 



BA002, 003 



01A-A1Q2 
Dr i ve 
Adapter 
Card 



(FRU118) 



DI001 



01A-A1G2 
Status 
Store Basic 
Card 



(FRU121) 



SS001 



- XR Address Bits (0-4) to BC- 

- XR Write/Read 

- XR Read Gate 



- XR Data Bus Bits (0-7, P) bi di- 



TCC 



01A-A1L2 



BC003 



- XR Load 



XR Data Bus A (BIDI ) 



- XR Data Bus B (BIDI ) 



- XR Address Bus (P, 0-A) 



- XR Ext Add (0-1) 

- XR Write Gate 

- - XR Read Gate 



TCC 



01A-A1K2 
Buffer 
Adapter 
Card 



(FRU120) 



BAOOl 



(P) 



TCC 



See 

Detai 1 
A 



01A-A1L2 
Buffer 
Control 
Card 



(FRU114) 



BCOOl 
-> - DV XR Addressed — 
-► - MP XR Addressed -- 
-► - XR Addressed Clock 



01A-A1S2 
Read Clock 
And Format 
Card 



(FRuns) 



RCOOl 



- BA XR Addressed 



1 



01A-A1P2 
Write Data 
Card 



(FRU116) 



WD XR Addressed 



DFOOl 



- RC XR Addressed 



Ai^ t r ro r ungaiea 4^ 
EXT Interrupt < — 



01A-A1E2 
Maintenance 
Adapter 
Card 



(FRU115) 



MAOOl 



-► - SS Addressed 



Point-to-point wiring on a board is shown on the Control Unit and/or Drive net wire lists. 
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MD to MA Communication Path OPER 80 



The maintenance device (MD) is the primary tool for servicing 
the 3480 subsystem. It executes maintenance analysis 
programs contained on a diskette and has a communication path 
to the 3480 subsystems maintenance adapter (MA) card. This 
communication path is used to send commands to the MA from 
the MD where they are recognized as control or data transfer 
functions. 

The direction of the data movement is determined by the type of 
function specified by the MA (read/write) and by the type of 
function specified by the MD program (get/put). The 
communication path signal lines used for control of data byte 
movement differs for MD 'get' or MD 'put' type functions. 

Command and data bytes are sent serially by bit from the MD to 
the MA. Data and status bytes are received by the MD on a 
separate serial data line. 

The purpose of this description is to give information to explain 
the function of each signal line and its use for specific 
operations. The signal lines are named from the Product 
Maintenance Adapter Perspective (such as, Serial Data In). The 
signal levels used are +5 V dc to V dc with +5 V dc being the 
inactive level. 

MD to /from MA Communication Path 
Signal Lines 



MD 



Status In 
Read < 



Ser ial Data In 

Shift 

Serial Data Out ^ 

Write M 

Status Out 4 
Enable 



MA 



Status In 

This line is activated at the start of an operation by the MD to 
signal the MA to respond with 'read' and to receive a command. 
It is also activated when all data bytes have been sent or 
received by the MD to signal the end of the operation. The 
command byte sent for the second 'status in' sequence is 
'end-of-message' (EOM) (X'40'). This line is deactivated when 
the 'read' signal goes inactive. 



Read 

This line is activated by the MA in response to 'status in' and is 
used to request data bytes during an MD 'put' operation. It is a 
signal to the MD to start sending shift pulses. It must go 
inactive at the center (+ edge) of the 9th shift pulse. This line 
goes active then inactive for each byte that is sent by the MD. 

Serial Data In 

This line is used to send serial data bits from the MD 
serializer/deserializer (SERDES) register to the MA SERDES 
register. It changes on the leading (-) edge of the 'shift' pulse 
and it is valid for the MA to sample it on the trailing (+) edge. 
The bit order is 0-7, then the 'P' bit is last. See Figure 1 . 
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Shift 

9600 bits per second (bps) pulses (104 microseconds) are 
placed on this line by the MD in response to the 'read' or 'write' 
signals from the MA. These pulses control the movement of 
SERDES register bits to and from the MD and the MA. Shift 
pulses also appear during the 'diagnostic wrap' part of an MD 
port 'open' operation. See Figure 1. 

Serial Data Out 

This line is used to send serial data bits from the MA SERDES 
register to the MD SERDES register. It changes on the trailing 
(+) edge of the shift pulse and it is valid for the MD to sample it 
on the leading (-) edge. The bit order is 0-7, then the 'P' bit is 
last. Since the MD samples for bit on the leading edge (-) of 
the first shift pulse, the data in the MA SERDES must be valid 
before the 'write' line is activated. 

Write 

This line is activated by the MA to send data to the MD when a 
'write' type command is received in an MD 'get' operation. It is 
a signal to the MD to start sending shift pulses. It must go 
inactive at the center (+) edge of the 9th shift pulse. This line 
goes active then inactive for each byte that is received by the 
MD. It is also used in combination with 'status out' to end an 
MD 'put' operation in progress or asynchronously to send a 
status byte from the MA to the MD. 

Status Out 

This line is used together with the 'write' line to end an MD 
'put' operation if the MA detects bad parity on an incoming data 
or command byte. 'Write' and 'status out' may be activated 
when there is no other activity and the MD will send shift pulses 
to move a single byte of status information from the MA to the 
MD. This asynchronous operation occurs following all 
commands that are executed by the 3480 microcode. See 
Figure 5 on the following page. 

Enable 

This line is activated by the MD during an MD port 'open' 
operation. It is monitored by the MA card indicating that the 
MD is connected. It must be active during all communication 
path operations. 



MD to MA Communication Path Error 
Checking 

Parity Error Detection 

Data received by the MD in a 'get' operation from the MA is 
tested for an odd number of bits (vertical redundancy). If an 
even number of bits are detected, the operation is ended with a 
'status in' command sequence and an error condition sent to the 
MD program. 

The MA card also checks the parity of the data it receives from 
the MD. If an even number of bits are detected, the MA ends 
the operation by activating 'status out' and 'write' at the end of 
the 9th bit period. This error condition is also indicated by a bit 
in the MA cards MTI register, and the 'status out' sequence sets 
error bits in the MD for detection by its program. 

Communication Path Signal Sequence Error 
Detection 

The MD checks for the correct signal during 'get' and 'put' 
operations. If 'read' is the expected signal, and 'write' appears 
without 'status out', an error is reported by the MD program. 

IVID Internal Adapter Error Detection 

The MD checks for the correct internal interrupt sequence during 
all port operations and errors are reported by the MD program. 



Figure 1 . Shifting Bits Through SERDES 
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MD to MA Communication Path Operations 

• Open with Diagnostic External Wrap 

• Put from the MD to the MA 



Get from the MA to the MD. 



1. Open: This function is executed in the MD and it resets the 
MD hardware adapter, activates the 'enable* line, and tests 
the data path between the MD and the MA. This test is 
accomplished by shifting a data byte (X'SA') from the MD 
SERDES through the 'serial data in' path to the MA SERDES, 
and returns the data to the MD SERDES through the 'serial 
data out' path . This test requires 18 shift pulses. See 
Figure 2. 

Enable 



Put: In this function both command and data bytes are sent 
across the 'serial data In' path using the 'read' and 'status 
in' lines for control. The MA command byte is sent first 
followed by the data bytes. The EOM command byte is sent 
to end the operation. Command bytes are Indicated with the 
'status In' signal line. 

The MD Initiates the operation by activating the 'status in' 
line and the MA responds by activating 'read*. When the 
active 'read' signal line is detected by the MD. it starts 
sending 'shift' pulses that moves data or command bytes. 
There is a form of 'put' function with no data transfer that is 
used to send a command byte only for control type functions 
that have no data associated with them. See Figure 3. 
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Get: In this function, the command bytes are sent to the MA 
by way of the 'serial data in' path, but the data bytes are 
controlled by the 'write' signal line and are received by the 
MD on the 'serial data out' path. 

You will notice that this operation is similar to the 'put' 
function except the 'write' line is used to move data and It is 
active before 'status in' and 'read' becomes active to send 
the EOM command at the end of the data transfer part of the 
operation. See Figure 4. 

Note: See the Maintenance Device/Maintenance 
Adapter Diagnostic on DtAG 1. This diagnostic 
permits you to repetitively execute (loop) any of the 
above operations. 

Enable Communication Path 
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Figure 1. MD 'Open' Operation 
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Figure 2. 'Put' Operation from MD to MA 
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Figure 3. 'Get' OperaUon from the MA to MD 
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Tape Record Format 

Tape Format 

This diagram represents the general format of the tape. 
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Tape Data Record Formal 

This diagram represents the general format of data records on tape. 
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Tape Media Dimensions 

The 3490 models capable of writing 3480-2 XF format suppofi two tape lengths. Cartridge System Tape 
(CST) and Carlridge System Tape - 2 (CST-2). Other models of 3480/3490 support CST only. 



Table 1. Tape fy/iedia Dimensions 


Characteristic 


CST 


CST-2 


Unit 


Tape Width 


12.65 
(0.498) 


12.57 
(0.495) 


mm 
(in) 


Tape Length 


165 


332 


m 


Reel Circumference 


280-307 


310-314 


mm 



IBM Enhanced Capacity Cartridge System Tapes should not be mounted in a 3480 subsystem. Only the 
3490E has the design updates needed to support the use of the enhanced capacity cartridge. 

Tape that exceeds the length of IBM Cartridge System Tape could cause damage to either the tape or the 
drive, if processed to its Physical-End-Of-Tape. When an enhanced capacity cartridge Is mounted In a 3480 
Magnetic Tape Subsystem, the subsystem will return an ERA code to the operating system, Indicating a 
tape length incompatibility. If this occurs, the job will not run and should be rerun with the cartridge 
mounted in a 3490E Magnetic Tape Subsystem. See MSG section for a discussion of ERA codes. 
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Tape Formats 

There are three 3480/3490 tape formats and two tape lengths: 

• 3480 Format 

This format is used when the data compaction and auto-blocking facility is not present, is disabled, or 
when the length of the compacted logical block exceeds the maximum buffered compacted block limit if 
an 18 track format is desired. 

3480 format is only supported on CST. 

• 3480 XF Format 

This formal is used when the data compaction and auto-blocking facility Is enabled and the length of 
the compacted logical block does not exceed the maximum buffered compacted block limit if an 18 
track format is desired. 

3480 XF format is only supported on CST. 

• 3480-2 XF Format 

This format is the only 36 track format and is used whether data compaction is enabled or disabled. 
3480-2 XF format Is suppoiied on either CST or CST-2 

3480 models A11 and A22 control units. 3490 models D31 and D32 subsytems. and 3490 models A01 and 
A02 control units provide the following capabilities: 

• 3480 Format Read/Write Capability. 

• 3480 XF Format Read/Write Capability if tne Data Compaction and Auto-Blocking Facility is installed. 

• CST handling capability. 

3490 model D41 and D42 subsytems, and 349C models A 10 and A20 control units provide the following 
capabilities: 

• 3480-2 XF Format Read/Write Capability. 

• 3480 and 3480 XF Format Read-Only Capability. 

• CST and CST-2 handling capability. 
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This topic describes the major data flow paths within the 
subsystem that are used to transfer data during read and write 
operations and that control tape motion. In addition, data flow for 
the loop write to read diagnostic routine is also described. 

Read Operation 

The diagram on the OPER 95 page shows the read data flow path 
within the 3480 tape subsystem. 

Buffered Read 

A buffered read operation moves the data twice — first from the 
drive to the control unit data buffer, and then from the data buffer 
to the channel. The move from the drive to the buffer is 
performed at the drive data rate. 

If multiple read commands have been sent to the same drive, the 
control unit might cause the drive to read the next data block in 
the file before the channel asks for It. Therefore, the requested 
data block might already be in the data buffer. If it is, the control 
unit sends it to the channel at channel speed as soon as the Read 
command is received, without requiring data transfer from the 
drive, including the drive start up time. Channel end and device 
end are sent as ending status and the operation is complete 
when all the requested data in the buffer has been sent to the 
channel, or the channel has stopped requesting data. If the data 
block is not in the buffer, the control unit responds with a channel 
command retry. The channel command retry causes the channel 
to disconnect from the subsystem and to become available for 
other host system work. 

The control unit then selects and starts the addressed drive. As 
soon as the drive is up to speed, the control unit checks for read 
data from the drive. If a tape mark is found, the operation ends 
with unit exception, channel end, and device end. If no tape mark 
is found, the control unit checks the inter block gap, 
synchronization, and preamble characters for correct patterns 
and timing. 



As the data block is read from the tape, it is loaded into the data 
buffer. At the same time, the control unit signals the channel by 
sending a device end. The channel responds to the device end 
by sending the original Read command. When the control unit 
receives the Read command, it starts sending the data block, one 
byte at a time, from the data buffer to the channel. The drive 
might still be sending data to the buffer at this time. 

When all the data has been transferred by the control unit from 
the buffer, or the buffer and the drive, or the channel stops 
requesting data bytes from the buffer, the control unit sends 
device end and channel end to end the operation. The channel 
might not have requested all of the data bytes in the buffer. In 
this case, the remaining bytes are discarded. If any 
nonrecoverable errors occur during any part of the operation, 
unit check is sent with device end; the host system program 
requests sense data, and the control unit sends the drive sense 
bytes to the channel. 

If the end-of-tape (EOT) is detected during the read operation, a 
unit check is sent with ending status. 

If the BOT area is detected during a read backward operation, a 
unit check is sent with ending status. 

Improved Data Recording Capability is not supported during a 
Read Backward operation. 
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Read Data Flow 

lliis topic (Joscribt.'s the inaior tl.ita (low paths within the 
sul)systiMii that aro used to trafistor data durin(] read arul writii 
(^poralioos atui that control ta()e motion In addition, data (low lor 
the loop wiito to read diagnostic routine is also described. 

Read Operation 

Tht,' heavy lines in the diagram on the followmy page show the 
read dat.i How path witliin the 3480 tape subsystem 

Buffered Read 

A bulfeied read operation moves the data twice first from the 
drive to the control unit data buffer, and then from the data buffer 
to the channel. The move from the drive to the buffer is 
performed at the drive data rate. 

If multiple read commands have been sent to the same drive, the 
control unit might cause the drive to read the next data block in 
the file before the channel asks for it. Therefore, the requested 
data block might already be in the data buffer. If It is. tfie control 
unit sends it to the channel at channel speed as soon as the Read 
command is received, without requiring data transfer from the 
drive, including the drive start up time. Channel end and device 
end are sent as ending status and the operation is complete 
when all the requested data In the buffer has been sent to the 
channel, or the channel has stopped requesting data. If the data 
block is not in the buffer, the control unit responds with a channel 
command retry. The channel command retry causes the channel 
to disconnect from the subsystem and to become available for 
other host system work. 
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As the data block is read from the tape, it is loaded into the d.ita 
buffer At the s.ime time, the control unit signals the channel by 
sending a device end I he ch.mnel iesf)onds to the iJevice end 
by sending the original read command When the control unit 
receives the read command, it starts sending the d<ita block, one 
byte at a time, from the data buffer to tfie channel I he drive 
might still be sending data from the tape to the buffer at this time 

When all the data has been transferred t)y tfui control unit fiom 
the buffer, or the buffer and the drive, or the channel stops 
requesting data bytes from the buffer, the control unit sends 
device end and channel end to end the operation. The channel 
might not have requested all of the data bytes in the buffer In 
this case, the remaining bytes are discarded. If any 
nonrecoverable errors occur during any part of the operation, 
unit check Is sent with device end; the host system program 
requests sense data, and the control unit sends the drive sense 
bytes to the channel. 

If the EOT Is detected during the road operation, a unit check is 
sent with ending status 

If the BOT area is detected during a reatl backward opei.ition. a 
unit check is sent with ending status. 



The control unit then selects and starts the addressed drive. As 
soon as the drive is up to speed, the control unit chocks for read 
data from the drive. If a tape mark is found, the operation ends 
with unit exception, channel end. and device end. If no tape mark 
is found, the control unit checks the inter block gap. 
synchronization, and preamble characters for correct patterns 
and timing 
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A Read command sent to the selected drive starts a read 
operation. When the drive is up to correct speed, and the 
interblock gap (IBG) preceding the record to be read has reached 
the read head, the drive signals the control unit by activating the 
'gap in' line. 



Read Operation 

Use the following explanation with Figure 1. 

'Gap in' sets the read status register (RSR) bit 3, causing a Level 
3 Interrupt Q. The microprocessor activates the read gate', 
(read control register (RCR) bit 0), and also checks that the read 
head is in the IBG (read pattern register bit is set). 

When the beginning of the record reaches the read head the 
beginning-of-block (BOB) sets read pattern register (RPR) bit 4 
on, which causes a Level 2 Interrupt Q. 



The microprocessor activates the 'read conditlon'line (read 
control register (RCR) bit 2) which activates the read data flow, 
and sets the interval timer to check the preamble. When the 
sync byte reaches the read head 'begin sync' (RSR bit 0) is set, 
which causes a Level 3 Interrupt Q and at the same time starts 
the read data flow transfer to the data buffer. The 
microprocessor checks that the beginning sync occurred within 
100 microseconds (usee.) of the BOB. When the ending sync 
bytes pass the read head 'end sync' (RSR bit 1) is set, which 
causes a Level 3 Interrupt Q. The microprocessor sets gap out 
enable' (RCR bit 6) and sets the interval timer to check the 
postamble. 



The read data flow sends a 'read end' signal to the buffer 
adapter and device read end' (buffer device status and error 
register bit 1 ) is set. A Level 4 Interrupt Q occurs and the 
microprocessor checks that no device buffer overrun occurred. 
When the last byte of the postamble has passed the read head, 
'generate gap out' (RSR bit 2) is set. This causes a Level 3 
Interrupt Qj. The microprocessor then checks that 'generate gap 
out' has occurred within 100 usee, of end sync', also verifies 
that the read head is in the IBG (RPR bit is set) area, sends 
the 'gap out' signal to the drive, checks for any buffer or read 
data flow errors, checks the block ID for the correct sequence, 
and determines whether to continue or end the operation. If the 
operation continues, the buffer and read data flow controls are 
activated to send the next record. If the operation ends, the 
buffer and read data flow controls are reset and the drive is 
released. 
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Figure 1 . Read Operation Timing Chart 
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Write Operation 

The heavy lines in the diagram on the following page show the 
data flow path within the subsystem for a write operation. 

A write operation accepts data from the host system channel 
and records it on tape. The subsystem can accommodate two 
modes of writing: 

• Buffered Write 

• Tape Write Immediate 

The Write command prepares the subsystem to record data on 
tape with the selected drive. The drive must be ready and the 
cartridge that is loaded must not be file-protected. 

A Mode Set command before the Write command determines 
whether a buffered write or tape write immediate operation is to 
be performed. Synchronous write mode is selected 
automatically when the data block to be written is too large for 
the available buffer space. 

Buffered Write Mode 

The buffered write mode is the normal mode of operation. The 
control unit enters the starting address of the data block being 
written in a buffer record table. When the data is loaded into 
the buffer, an ending address is written in the buffer record 
table. The ending address enables the control unit to do the 
operation again if an error is detected during the write or the 
read-back check. The control unit receives the write data block, 
one byte at a time, from the channel and loads it in the data 
buffer. When the channel indicates that no more data is to be 
written, the control unit writes the ending buffer address in the 
buffer record table, and sends a channel end and device end to 
the channel. When the channel end and device end are received 
by the channel, the control unit is disconnected from the 
channel. The control unit channel adapter is then available to 
accept other commands, or additional data to the same drive to 
be written into the buffer. 



Records may continue to be placed into the buffer until it is full. 
Each data block in the buffer has its size and buffer location 
recorded in the buffer record table. When the requested drive 
becomes available, the data block can be sent from the buffer to 
the tape. 

To send the data block from the buffer to the drive, the 
microprogram sends the data, one byte at a time, to the drive. 
When the drive signals that it is ready, the next data byte is 
sent. The drive processor sends the data bytes through the 
drive write circuits to the tape. The drive logic writes the 
preamble, postamble, IBG, and all pattern characters. If no 
errors occur, the next data block can be processed. If 
recoverable errors occur, the drive processor interrupts the 
control unit microprogram so that the error can be logged by the 
control unit in the buffered log. Nonrecoverable errors cause 
sense information to be stored by the control unit for future 
action. 

As the data is written, a read-back check is performed to 
determine that writing is taking place, that the data can be read, 
and that the error correction code (ECC) checks without error. 
The read-back checks all data on the tape from the preamble to 
the next IBG. If no errors are detected, the microprogram 
generates gap out. 

If errors occur while data is being written on tape, the control 
unit performs error recovery procedures (ERPs). If the ERPs do 
not correct the problem, the control unit sends unit check to the 
host channel during the next channel command word sent to 
that drive. The host system program then performs its own 
error recovery procedures or stops operations to that drive and 
sends an error message to the operator. 



Tape Write Immediate Mode 

The tape write immediate mode differs from buffered write 
mode in that it does not make the drive available to the channel 
at the end of the transfer of data to the buffer. When the 
channel completes the transfer of data to the buffer, the control 
unit responds only with channel end status. The control unit 
does not send device end status to the channel until the data 
has been written on the tape and the drive has moved the tape 
to the stoplock position. 

Each time a command execution is completed, the drive stops 
and moves to the stoplock position. This affects subsystem 
performance, because during the repositioning time, the drive is 
not available for use. 



Errors detected while the data is being transferred from the 
channel to the buffer cause a unit check to be sent along with 
the channel end and device end. The sense information is 
received, and contingent connection (CO is set. The next 
channel command requests sense data. 

If the next operation is another write to the same drive, the new 
data is placed in the data buffer at the next address following 
the first data block. The first data block does not need to be 
completely written on the tape for this to take place. Pad, CRC, 
and ID bytes are placed in their correct locations in the data 
block as it is stored in the buffer. 



3480 Ml 



EC336395 



Write Data Flow OPER 1 00 



' Copyright IBM Corp. 1984, 1985 



> 



a 







:) 



a 



:) 



3 



:) 



3 



% 

i 



Write 



iHI^ 



a Flow 



O 



O 



o 



o 



o 



(rOl 



Wrl^Data Flow 



OP^ 100 



Write Operation 

The heavy lines in the diagram on the following page show the 
data flow path within the subsystem for a write operation. 

A write operation accepts data from the host system channel and 
records it on tape. The subsystem can accommodate two modes 
of writing: 

• Buffered Write 

• Tape Write Immediate 

The Write command prepares the subsystem to record data on 
tape with the selected drive. The drive must be ready and the 
cartridge that is loaded must not be file-protected. 

A Mode Set command before the Write command determines 
whether a buffered write or tape write immediate operation is to 
be performed. Synchronous write mode is selected 
automatically when the data block to be written is too large for 
the available buffer space. The Improved Data Recording 
Capability function is not supported during Synchronous Write 
Mode. 



Buffered Write Mode 

The buffered write mode is the normal mode of operation. The 
control unit enters the starting address of the data block being 
written in a buffer record table. When the data is loaded into the 
buffer, an ending address is written in the buffer record table. 
The ending address enables the control unit to do the operation 
again if an error Is detected during the write or the read-back 
check. The control unit receives the write data block, one byte at 
a time, from the channel and loads it in the data buffer. When the 
channel Indicates that no more data is to be written, the control 
unit writes the ending buffer address in the buffer record table, 
and sends a channel end and device end to the channel. When 
the channel end and device end are received by the channel, the 
control unit is disconnected from the channel. The control unit 
channel adapter is then available to accept other commands, or 
additional data to the same drive to be written into the buffer. 



Records may continue to be placed into the buffer until it Is full. 
Each data block in the buffer has Its size and buffer location 
recorded in the buffer record table. When the requested drive 
becomes available, the data block can be sent from the buffer to 
the tape. 

To send the data block from the buffer to the drive, the 
microprogram sends the data, one byte at a time, to the drive. 
When the drive signals that it is ready, the next data byte Is sent 
The drive processor sends the data bytes through the drive write 
circuits to the tape. The drive logic writes the preamble, 
postamble, IBG, and all pattern characters on the tape. If no 
errors occur, the next data block can be processed. If 
recoverable errors occur, the drive processor Interrupts the 
control unit microprogram so that the error can be logged by the 
control unit in the buffered log. Nonrecoverable errors cause 
sense information to be stored by the control unit for future 
action. 

As the data is written, a read-back check is performed to 
determine that writing is taking place, that the data can be read, 
and that the error correction code (ECC) checks without error. 
The read-back checks all data on the tape from the preamble to 
the next IBG. If no errors are detected, the microprogram 
generates 'gap out'. 

If errors occur while data Is being written on tape, the control unit 
performs error recovery procedures (ERPs). If the ERPs do not 
correct the problem, the control unit sends unit check to the host 
channel during the next channel command word (CCW) sent to 
that drive. The host system program then performs its own error 
recovery procedures or stops operations to that drive and sends 
an error message to the operator. 



Tape Write Immediate Mode 

The tape write immediate mode differs from buffered write mode 
In that it does not make the drive available to the channel at the 
end of the transfer of data to the buffer. When the channel 
completes the transfer of data to the buffer, the control unit 
responds only with channel end status. The control unit does not 
send device end status to the channel until the data has been 
written on the tape and the drive has moved the tape to the 
stoplock position. 

Each time a command execution is completed, the drive stops 
and nK)ves to the stoplock position. This affects subsystem 
performance, because during the repositioning time, the drive Is 
not available for use. 



Errors detected while the data is being transferred from the 
channel to the buffer cause a unit check to be sent along with the 
channel end and device end. The sense information is received, 
and contingent connection (CC) is set. The next channel 
command requests sense data. 

If the next operation Is another write to the same drive, the new 
data is placed in the data buffer at the next address following the 
first data block. The first data block does not need to be 
completely written on the tape for this to take place. Pad, CRC, 
and ID bvtes are olaced in their correct locations in the data 



block as it is stored In the buffer. 
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The microprocessor sends a Write command to the drive, and 
when the drive is up to the correct speed and the interblock gap 
(IBG) is at the write head, the drive generates a 'gap in' line to 
the control unit. 

Write Operation 

Gap in' sets the write status Error (WSE bit 0) register (write 
op) and also sets the read status register bit 3 (gap in) which 
causes a Level 3 Interrupt Q. The microprocessor sets up the 
data flow controls in the write control register (WCR) and sets 
the timer for read back checking. 

The write data flow (WDF) completes a write of the preceding 
IBG, and then writes the preamble and the beginning sync bytes. 
The WDF encodes the binary data from the buffer and writes the 
data portion of the record. 

When all the data bytes have been sent from the buffer to the 
WDF, the buffer adapter sends a WDF 'end' signal to the WDF, 
and sets Device Transfer Complete. The WDF 'end' signals the 
WDF to write the ending sync bytes, postamble, and activates 
the WSE register bit 1 . The WDF writes the greater part of the 
next IBG snf deactivates the WSE bit 0, Device Transfer 
Complete, causing a Level 4 Interrupt Q. A check is made for 
any buffer and WDF errors and it is then determined whether to 
continue or end the operation. 



Read Back Checking 

When timeout (set in the write sequence) occurs, a Level 1 
Interrupt Q occurs. The microprocessor activates Read Control 
Register (RCR) bit and checks to ensure that the read head is 
in the preceding record, tape mark, or the end of record gap 
(ERG). 

When the last byte of the postamble, tape mark, or the ERG 
goes past the read head, read status register (RSR bit 2) 
('generate gap out') is set and a Level 3 Interrupt Q occurs. 
The microprocessor checks that the IBG is active and that the 
timer is set to check for short IBGs. When the timer has timed 
out a Level 1 Interrupt Q occurs. The microprocessor checks to 
ensure that the IBG is active, and then resets the RSR. 

When the first byte of the preamble has been read by the read 
head, the beginning-of-bob (BOB) read pattern register (RPR bit 
4) is set and a Level 2 Interrupt Qj occurs. The microprocessor 
activates a read condition to enable the read data flow for read 
back checking. The timer is set for the checking of the 
preamble. 

When the beginning sync bytes are read at the read head, RSR 
bit is set and a Level 3 Interrupt Q occurs. The 
microprocessor then checks that the beginning sync occurred 
within 100 microseconds of the BOB. When the ending sync is 
read at the read head, RSR bit 1 is set which causes a Level 3 
Interrupt Q occurs. 



The microprocessor sets the timer for a postamble check and 
when the last byte of the postamble has been read at the read 
head, RSR bit 2 (generate gap out) is set which causes a Level 
3 Interrupt Qj. The microprocessor then checks that generate 
gap out' occurred within 100 microseconds of the ending sync. 
The microprocessor then verifies that the read head is in an IBG, 
and also checks for any errors. If these two conditions have 
been met, the control unit sends gap out' to the drive and 
resets the buffer and the data flow controls. The 
microprocessor then releases the drive. 
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This topic describes the long and short loop write to read 
modules in the loop write to read diagnostic routine. Loop write 
to read diagnostic modules are used to check out the write and 
read data paths within the subsystem and to isolate problems to 
either the control unit or to a tape unit. 

The diagram on the preceding page shows the data paths within 
the subsystem for the long and short loop write to read 
diagnostic modules. The long dashed lines show the long loop 
write to read data path and the short dashed lines show the 
short loop write to read data path. The heavy solid lines show 
the common data path used by both modules. 



Short Loop Write to Read 

The short loop write to read diagnostic module checks the write 
to read data path within the control unit. A data pattern, 
received from the maintenance device by the buffer control card, 
is transmitted along a data path that includes the buffer adapter 
card, write data flow card, read detect and read deskew cards, 
and finally to the read correction and ECC card where the control 
unit microprocessor checks for any hardware detected errors. 



Long Loop Write to Read 

The long loop write to read diagnostic module checks the write 
to read data path from the control unit to a tape unit and back to 
the control unit. A data pattern, received from the maintenance 
device by the buffer control card, is transmitted along a data 
path that includes the buffer adapter card, write data flow card, 
drive control card, the write bus, and the drive-adapter card. 

The drive-adapter card transfers data over 'write bus' lines 
and 1 to the read preamp card. At the read preamp card, the 
data from 'write bus' line is gated to the read inputs for tracks 
1A,2B,3B,4A,5B,6B,7B,8B and 9B. The data from write bus' 
line 1 is gated to the read inputs for inputs for tracks 
1B,2A,3A,4B,5A,6A,7B,8A and 9A. 



From the read preamp card, data is returned to the control unit 
over a read path that includes, the read bus, write power card, 
read detect and read deskew cards, and finally to the read 
correction and ECC card where the control unit microprocessor 
checks for any hardware detected errors. The write card and 
write head are not part of this path and are not tested in a long 
loop write to read operation. 

A Set Diagnose command is sent to the device to condition it for 
a long loop write to read. Upon receipt of this command, the 
device checks for cartridge present. If a cartridge present is 
indicated, a unit check status is set, an error code is posted in 
sense and displayed at the device, and the loop write to read is 
aborted. 
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This is a high level drawing 
showing theory only. For 
detail point-to-point wiring, 
see machine logic. 



*This FRU is EC sensitive. 
See CARR-DR 4. 

**This FRU is EC sensitive and 
may not be present. 

***This FRU is EC sensitive. 
See CARR-CU 4. 
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Drive Data Flow 

* This FRU is EC sensitive. 
See CARR-DR 4. 

This topic describes the read and write data flow within the tape 
unit. 

Read 

The differential signal output from each read track is directly 
connected to the read preamp by way of the read head cable. 
The read preamp amplifies these signals, and sends them to the 
selected read bus cable (either A or B) and to the read detect 
cards in the control unit. The read bus is determined by the 
control unit that requested the data: bus A is for control unit 0, 
and bus B is for control unit 1. The write power card is used as a 
signal feed-through from the logic board to the A and B read bus 
connectors. 



Drive Data Flow ■' OPER 120 



Write 

Write data is sent from a control unit to the selected drive by way 
of a serial connected device control bus. Either the A or B bus is 
used. The bus used depends on the control unit that selects the 
device: bus A is for control unit 0, and bus B is for control unit 1. 
For single control unit subsystem, bus 'A' is always used. The 
adapter card receives the non-return-to-zero (NRZI) data, and 
sends it to the correct analog read bus on the read preamp card. 

The write card converts the NRZI data to a chain of current 
pulses that are sent directly to the write tracks by way of the 
write head cable. 



Read/Write Operations Diagram 



This is a high level drawing 
showing theory only. For 
detail point-to-point wiring 
see the machine logic. 
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Drive Data Flow (Continued) 
Motion Control Diagram 
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This is a high level drawing 
showing theory only. For 
detail point-to-point wiring 
see the machine logic. 



•This FRU is EC svnsitiv*. 
Se« CARR-DR 4. 
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This topic describes operations within the drive that control tape 
motion. Parallel and serial interconnections are also described. 

Motion Control 

The drive motion control logic is used for: 

• Tape tension control 

• Velocity control 

• Backhitch (reposition) control 

• Stoplock (position) control 

The tension control function provides constant tape tension, 
essential for motion control. 

The velocity control provides controlled acceleration up to 
recording speed or rewind speed, precise control of recording 
speed regardless of tape distribution on the reels, and controlled 
deceleration. 

Following read or write operations, the tape is repositioned so 
that the read/write head is located just before the inter block 
gap that was just written or read. Repositioning is handled 
automatically by the motion control logic and is termed 
backhitch. The drive control logic causes the IBG to be written 
or read by the head while the tape is moving at normal recording 
velocity. Once the IBG has been written or read from the tape 
following a block, the head is deactivated, and the drive 
decelerates. By the time the tape has stopped, the head is past 
the IBG. The drive then backs up the tape immediately in front 
of the interblock gap that was just written or read, so that when 
the drive begins to accelerate for the next read or write 
operation it will be moving the tape at full speed when the IBG is 
encountered. 



The Stoplock (position-hold) mode is used when the tape is in a 
stopped position and under tension. When in Stoplock mode, 
the tape lifter solenoid is energized to prevent the tape from 
sticking to the head. 

The drive can independently reposition the tape from one 
location to the preceding Stoplock location, under direction from 
the control unit. Thus, the drive can independently revert to the 
preceding data block position for fast error recovery. Once 
loaded, the drive maintains one of three Stoplock positions, in 
anticipation of the next command. 

• Read Forward Stoplock, ready for a read forward 

• Read Backward Stoplock, ready for a read backward 

• Write Stoplock, ready for a write. 

Stoplock positions are achieved automatically by the drive, and 
are based on the command just executed. At the end of a 
particular command where no similar command is immediately 
following, the drive always assumes that some time in the future 
the next command to be executed will be the same as the last 
one. The drive repositions the tape to the Stoplock position that 
accommodates the next (similar) command. The exception to 
this is a Backspace Block command. After a Backspace Block 
command, the drive assumes a Read Forward Stoplock in 
anticipation of a subsequent Read command. 



Message Display 

The digital servo also communicates with the message display 
by way of the *XR repowered data' bus that also connects to the 
power amplifier, additional display control signals, and switch 
signals from the operator panel. 

Motor Control 

The digital servo card functions as a buffer and the bus between 
the microprocessor and the other areas of the device. Like the 
adapter card, the processor communicates with the digital servo 
external registers using the XR data and address buses. The 
digital servo sends the data and control signals to the power 
amplifier board. The power amplifier converts this digital 
information to motor current. The digital servo then collects 
information in its external registers from the motor tachometers 
and tape sensors. This information is used by the processor to 
control the speed of the drive motors. 



Parallel /Serial Interconnector 

Commands are sent to the device on the Device Control Bus 
(DCB). For a dual control unit subsystem, cables DCB local and 
remote are used. For a single control unit subsystem, only the 
DCB local cable should be connected. The adapter card has two 
separate parallel paths (local/remote) and a single serial path. 
(The serial buses are connected together on the adapter card.) 

Parallel Interconnector 

Commands received on one of the parallel interconnection are 
controlled by the device microprogram once the command out' 
tag becomes active. (Adapter hardware logic processes the 
device selection.) The command is controlled by the processor, 
which communicates with the adapter using the external 
registers on the adapter and the XR data and address buses. 

Serial Interconnector 

The serial interconnection permits limited communication to the 
device while the parallel interconnection is busy or has failed. 
Only non-data transmission commands are sent over the serial 
interconnection. 

The adapter card synchronizes and gates the serial clock and 
data to the digital servo card, where it is decoded. The data 
path runs from the DCB cable, through the adapter, to the digital 
servo. Once decoded, the motion commands are controlled by 
device microprogram just as if they had come on the parallel 
interconnection; hardware-only commands are executed 
independent of microprogram. 



3480 Ml EC336395 

*° Copyright IBM Cocp 1984 1985 



Drive Data Flow (Continued) OPER 1 30 



Notes 



Notes OPER 131 



3480 Ml EC336395 

• Copyright IBM Corp. 1984, 1985 



Notes OPER 131 



:) 



a 



:) 



I) 



•) 



:) 



:) 



:) 



[) 






c 



o 



c 



c 



c 



c 



vjrcii^o y o t.c;i II v^wi 11 i^ui a Liwi lo 



The 3480 tape subsystem can be configured as either a single 
or dual control unit subsystem. In a single control unit 
subsystem, the control unit sends data to and receives data 
from its attached drives. In a dual (two) control unit 
configuration, either control unit can transfer data to or receive 
data from its own drives or the drives attached to the other 
control unit. This topic describes the operation of both 
configurations. 

Single Control Unit Configuration 

A single control unit configuration consists of one control unit 
with up to eight attached drives. The control unit receives 
commands and data from the host system and transfers data 
and subsystem status by way of the channel and its channel 
adapter. 

The diagram at right shows the data paths between the host 
channel, control unit and drives. 

SS Status Store 

Log Local 

Rem Remote 

Single Control Unit Command Sequence 

An example of a typical single control unit command sequence 
is: 

1 . The host issues a channel command to the subsystem. 

2. The channel adapter waits to be polled by status store. 

3. The channel adapter requests a device assignment and the 
device status byte from status store. 

4. Status store tests the device assignment byte, and if not 
assigned elsewhere, sets the channel adapter bit and 
responds with the device status bit. 

5. The channel adapter uses the device status bit to generate 
initial status. 

6. The channel adapter passes the initial status to the host. 

7. The channel adapter stores the command, device condition 
byte, and interrupt request code, sets control unit busy, and 
activates a level 6 interrupt. 



8. When the interrupt is detected by the microprogram, it 
examines the Channel Response Register (CRR) in status 
store to identify the reason for the interrupt and to find out 
which channel adapter bit is set. 

9. The microprogram interrogates the channel RAM to find the 
reasons for the interrupt and the command byte. 

10. The microprogram resets the interrupt to free the channel 
adapter, which in turn, resets 'control unit busy' in the 
channel adapter and permits the processing of a new 
command. 

1 1. The microprogram initiates the command, sets up the 
buffer, starts the selected drive, and controls the data flow 
to or from the drive. 

12. When the operation is complete, the microprogram stores 
an ending status byte in the channel adapter RAM and 
directs the adapter to present the status to the host system. 

13. If command chaining is not indicated, the channel adapter 
interrupts the microprogram after the ending status has 
been transferred and requests that the device be freed in 
status store. 



Subsystem Configurations 

Single Control Unit Configuration Diagram 

Host Channel Host Channel Host Channel Host Channel 
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Dual Control Unit Configuration 

The dual control unit configuration interconnects two control 
units. This dual control unit configuration permits operations in 
the subsystem to be balanced between the control units for 
most efficient use of subsystem resources. This mode of 
subsystem operation is transparent to the host system, because 
subsystem operations are automatically handled by the 
subsystem hardware and microprogram. 

Note: If when using a dual control unit subsystem one 
of the control units is not able to detects a response 
from the other control units, it indicates this in the other 
control unit by setting PER register bit 2 (collision 
detect), in that control unit. See PER bit 2 in the Ml DF 
section. 

In a dual control unit configuration the following four 
communication paths are used: 

Status store to status store Q. 

Channel adapter to status store 0. 

Channel adapter to local buffer 0. 

Channel adapter to remote buffer Q. 

Figure 1 on the following page shows the data paths between 
he host channel, control unit, and drives. 

SS Status Store 
Loc Local 
Rem Remote 

Load Balancing in a Dual Control Unit 
Subsystem 

At varying times each drive attached to the subsystem is 
assigned to one of the two control units. All commands to a 
drive are executed by the assigned control unit and all buffered 
data to the drive is stored in that assigned control unit. 



Both control units monitor their workloads and periodically 
balance their work by reassigning drives from the more active 
control unit to the less active control unit. Reassignment may 
occur at any time during the host processing of a drives tape. 

The pattern of channel attachment usage of each drive is also 
monitored. If the channel attachment in one control unit 
receives most of the host commands for some drives, the load 
balancing algorithms of the subsystem attempts to use the 
buffer in that control unit for those drives. 

When a drive is assigned to a control unit for use by the service 
representative, (a drive is assigned to the control unit by 
plugging in the MD) reassignment of the drive is not permitted 
untH the service representative releases the drive or unplugs the 
MD from the control unit. 



Status Store to Status Store 
Interconnection 

The status store to status store Q communication path is used 
to give the two control units the ability to synchronize their 
individual operations and to provide a communications path 
between the two microprocessors using a 'master/slave' mode 
of operation. When either control unit is in the 'slave' status, 
status store does not execute orders. 

Part of the status store communication path between control 
units is the 'RAM' address bus, RAM data bus, and 'memory 
write' signal. When a memory write operation is performed the 
RAM address bus contains the address of the status store RAM; 
the RAM data bus contains the data being written to the RAM, 
and the memory write signal is used to gate the data into the 
RAM. When either control unit is written into, the 'RAM' in the 
other control unit is also written into with the same data. 

The remainder of the status store to status store communication 
path control signals are: 

• Local Control Unit Master - indicates this control unit is the 
current master control unit. 

• Remote Control Unit Master - indicates that the other 
control unit is the current master. 

• Local Control Unit Connected ^ the local control unit is 
enabled for a dual control unit mode of operation. 

• Remote Control Unit Connected ^ the remote control unit is 
enabled for a dual control unit mode of operation. 

Note: Local and remote control unit connected 
lines become inactive when the corresponding 
control unit is offline. 

• Local Control Unit Send ^ indicates that the microcode has 
assembled a message in the message buffer. 

Note: This signal is named 'received' at the 
receiving control unit. 

• Local Control Unit Acknowledge ^ this line is used to 
acknowledge the receiving of a message. This causes a 
reset of the 'send' signal at the other control unit. 



Channel Adapter to Status Store 
Interconnection 

The channel adapter to status store Q interconnection supplies 
the communication path for data and status information 
between the channel adapters and status store. 

The status store communicates with the channel adapters by 
polling each adapter in turn; channel adapter A, channel adapter 
B, and so on. 

The communication path contains the following lines: 

• A nine bit bi-directional data bus used to transfer orders and 
data between the status store and the channel adapter. 

• A five bit bi-directional response used to transfer an address 
or response data to the channel adapter, or response data 
to the status store. 

• Two system clocks {C1 and C2 ). 

• Two condition bits that define the current PLA condition. 

• An adapter select line to each adapter. 

• An adapter reset line to each adapter. 

• An adapter interrupt line from each adapter to the status 
store. 

• An adapter failure line from each adapter to the status store. 



Channel Adapter to Buffer (Local /Remote) 
Interconnection 

All channel adapters in a control unit share the same local Q 
and remote Q buses to the buffer. Only one is permitted use of 
the bus at any one time. 

The interconnection contains the following lines: 

Service Out (Remote/Local) - this is the channel service out 
tag. 

Data Out (Remote/Local) - this is the channel data out tag. 

Service In (Remote/Local) - this is the control unit service in 
tag. 

Data In (Remote/Local) - this is the control unit data in tag. 

Stop (Remote/Local) - this is the channel adapter signal 
used to inform the buffer that the data transfer has ended. 

Data Valid (Remote/Local) - this line is used as a gate for 
data that is sent to the channel for parity checking. 

Buffer Data Bus (Remote/Local) - this a 9-bit bi-directional 
data bus used to send and receive data from the buffer. 

Suppress Out (Remote/Local) - this is the channel suppress 
out tag. 
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Dual Control Unit Command Sequence 

An example of a typical dual control unit command sequence is: 

1 . The host system issues a channel command to the 
subsystem. 

2. The channel adapter waits to be polled by status store. 

3. The channel adapter requests a device assignment and the 
device status byte from status store. 

4. Status store requests Master status before it can begin 
order execution. 

5. When Master status is granted, status store tests the 
device assignment, and if not assigned elsewhere, sets the 
channel adapter bit and responds with the device status 
byte from status store RAM. 

6. The channel adapter uses the device status byte to generate 
initial status and transfers this to the host system. 

7. The channel adapter stores the command, device condition 
byte, and interrupt request code in the channel adapter 
RAM, sets 'control unit busy', and through the channel 
adapter activates a request interrupt to the status store. 
Status store activates an interrupt level 6 to the 
microprogram. 

8. When the interrupt is detected by the microprogram, it 
examines the Channel Response Register (CRR) in status 
store to identify the reason for the interrupt and to find 
which channel adapter bits are set. 

9. The microprogram reads the channel adapter RAM to find 
the interrupt reason and the command byte. 

10. The microprogram resets the interrupt to free the channel 
adapter. The channel adapter resets the 'control unit busy' 
condition. 



1 1. The microprogram determines which control unit the drive is 
assigned to. 

Local: Perform the command action as required - set 
up the buffer, start the drive. 

Remote: Send the command to the other control unit 
via status store. Wait for the remote control unit to 
finish the command. The remote control unit sends the 
ending status in a message when the command is 
complete. 

12. When the command has completed, the microprogram 
stores the ending status byte in the channel adapter RAM 
and directs the adapter to present the status to the host 
system. 

13. If command chaining is not indicated, the channel adapter 
requests that the device be freed by passing a status store 
order on a polling operation. 
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Dual Control Updating Status Store 'RAM' 

At installation time the customer assigns the control units as 
and 1. During a normal dual control operation, control unit 
assumes control of the 'master/slave' logic. 

At every status store condition 3 cycle, control unit 
deactivates the local master' line for one cycle to permit control 
unit 1 to reach the master condition if it needs to. 

The importance of being in the master condition is that the 
status store in each control unit can not execute any orders 
while in the 'slave' condition. If control unit 1 is in the 'slave' 
condition, a request for 'master' condition is generated by 
activating Its 'local master' line. 



Part of the status store communication path between control 
units is the RAM address bus, RAM data bus, and a memory 
write signal line. When a memory write operation is performed, 
the RAM address bus contains the address of the status store 
RAM; the RAM data bus contains the data being written to the 
RAM, and the memory write signal is used to gate the data into 
the RAM. When either control unit is written into, the RAM in 
the other control unit is written into with the same data. 

The timing chart shows an example of a message being written 
into address 80 and 83, and the updating of the RAM status. 

Note: This is to remind you that each control units 
status store lines going to the other control unit are 
labeled local, and are labeled remote coming from the 
other control unit. The timing chart is shown at the 
control unit side. See OPER 1 , Subsystem 
Configurations, "Status Store to Status Store 
Communication Path Diagram." 



Writing a Message into Address 80 and 83 

Control unit 1 requests an initial microcode load (IML) from 
control unit by writing a message into address 80 and 83. 
The first part of the timing chart shows that control unit 1 must 
activate its 'local master' Q line, assemble the data and address 
to be written, then activates its 'memory write' Q line to gate 
the information into address 80 Q and 83 Q of both RAMs. 

When both addresses have been written into, control unit 1 
activates its 'send' Q line to indicate to control unit that a 
message has been written. No other action takes place until 
control unit acknowledges the 'remote send' line. 

Note: The 'send' line is only active when a message 
has been sent to the RAMs. Updating the device status 
byte needs no 'send' line. 



Updating the RAM Status Byte 

The second half of the timing chart shows control unit 1 
updating the device status byte in address 1 B of the RAMs. 
Control unit 1 activates its 'local master' Qj line, assembles the 
data and the address to be written into, then activates its 
'memory write' Q line to gate the information into address 1B 
n . Because this is not a message, control unit 1 does not 
activate its 'send' line. 



WRITING A MESSAGE INTO LOCATION 80 AND 83 
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Control Unit to Control Unit Communication 

The control units, in a dual control unit configured subsystem, 
communicate over the Status Store to Status Store 
Interconnection. The status store communication card provides 
the logic for this communication. 

In order for the microprograms in the two control units to 
communicate, status store provides orders, which are used by 
the microprogram. In addition to the orders, a portion of status 
store RAM is set aside as message buffers. Two message 
buffers are defined, one for sending and one for receiving 
messages. Two buffers also permit the control unit to send and 
receive messages at the same time. 

The diagram at right shows the lines that are used to transfer 
data and information between the control units. 

Send Message Operation 

To send a message to the other control unit, the following 
sequence of operations is followed: 

1 . Test if the Acknowledge bit is on. If it is not on, the other 
control unit has not responded to the last message sent. A 
message can not be sent until the Acknowledge response is 
received. 

2. Issue a Reset Write Message Pointer order to status store to 
initialize the buffer pointer. 

3. Set a byte of data into the Channel Data Register (CDR). 

4. Issue an Access Write Message Buffer order to store the 
data from the CDR into the message buffer (and into the 
read message buffer of the remote control unit). 

5. Repeat the last two steps until all the data bytes have been 
sent. 

6. issue a Send order. This causes a received indication at the 
remote control unit. 



Receive Message Operation 

To receive a message from the other control unit, the following 
sequence uf operations is followed: 

1. Issue a Reset Read Message Pointer order to initialize the 
read buffer pointer. 

2. Issue an Access Read Message Buffer order to set the data 
byte into the Channel Data Register (CDR). 

3. Read the CDR to obtain the data byte. 

4. Repeat the previous two steps until the entire message is 
read. 

5. Issue an Acknowledge order to inform the other control unit 
that the message was received. 



Status Store to Status Store Interconnection 
Diagram 
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The 3480 executes the channel connnnands listed in the Channel 
Command Summary table on OPER 155 and described on OPER 
160 through OPER 180. The Channel Summary Table provides 
a brief description of each command. Detailed command 
descriptions are found on the pages following the table. 

Commands that are not usually ended immediately (channel end 
status sent at initial status time) can be received by the control 
unit when the drive is not executing an I/O operation for another 
channel path. If there is a delay between receiving and 
completing a command, the channel is disconnected by a 
channel command retry. While the channel is disconnected from 
the control unit, the subsystem can process some or ail of the 
command. This aids in keeping the channel open much of the 
time. 

In addition to the channel commands the 3480 uses the 
System/370 input/output (I/O) instructions. 

For additional information concerning channel commands, see 
the following: 

• IBM System/360 and System/370 I/O Interface Channel to 
Control Unit Original Equipment Manufacturers Information, 
GA22-6974. 

• IBM 3480 Magnetic Tape Subsystem Description, 
GA32-0042. 



Input /Output instructions 

The tape subsystem uses six I/O instructions that are supplied 
by the System/370 design: 

Start I/O 

Start I/O Fast Release 

Test I/O 

Halt I/O 

Clear I/O 

Halt Device 

Also, the tape subsystem uses the following device data 
streaming channel I/O instructions: 

Clear Subchannel 

Halt Subchannel 

Reset Channel Path 

Start Subchannel 

Test Pending Interruptions 

Test Subchannel 



The host system sends a Test I/O instruction to cause the 
channel to send a hexadecimal 00 command code to the control 
unit. See the description of the Test I/O command in this 
section for a description of the hexadecimal 00 command code. 

The Halt I/O, Halt Device, or Halt Subchannel instruction causes 
the drive to stop executing a channel program, but does not 
send a command code to the control unit. All data movement 
stops and the drive continues to a normal ending point. 

The Halt I/O or Halt Subchannel instruction can cause the 
channel to send an interface disconnect command sequence to 
the addressed drive. If the interface disconnect command 
sequence is sent before the initial selection is received, the 
ending status for the operation does not cause an interrupt when 
the operation is complete. An interface disconnect command 
sequence does not clear disconnect in. 

The Clear I/O and Clear Subchannel instructions also stop an I/O 
operation, but at the subchannel level, and do not directly send 
the halt request to the addressed drive. 



The host system sends a Start I/O, Start I/O Fast Release, or 
Start Subchannel instruction to start an I/O operation. These 
instructions send a command to the control unit for execution. 
See OPER 155 for the definition of the commands and their 
command codes. 
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Channel Command 


Hex 
Code 


Description 


Assign 


B7 


Reserves the addressed drive to a specified channel path. 


Backspace Block 


27 


Causes tt^e drive to move the tape backward to the last block ID. 


Backspace Block 


2F 


Causes the drive to move the tape bac^^ard to the last tape mark. 


Control Access 


E3 


Permits a specified drive to be used by a host system to which It is not 
assigned. 


Data Security Erase 


97 


Causes the drive to erase the tape to the end of the tape. 


Erase Gap 


17 


Causes the drive to write an erase gap pattern. 


Forward Space Block 


37 


Causes the drive to move the tape fon^^ard to the next block ID. 


Forward Space File 


3F 


Causes the drive to move the tape forward to the next tape mark. 


Load Display 


9F 


Causes a message to be displayed on the message display panel. 


Locate Block 


4F 


Causes the drive to move the tape to the specified location of data. 


Mode Set 


DB 


Causes a drive to be set to a specified operating mode. 


No Operation 


03 


No operation is performed. 


Read Backward 


OC 


Causes the drive to read in a backward direction. 


Perform Subsystem 
Function 


77 


Passes control information from the control program to the subsystem. 


Read Block ID 


22 


Causes the tape block ID to be sent to the host system. 


Read Buffer 


12 


Causes the buffer data to be sent to the host system. 


Read Buffered Log 


24 


Causes the stored buffered log data to be sent to the host system. 


Read Device 
Characteristics 


64 


Causes up to 64 bytes of data containing installed feature information to be 
transferred to the host processor. 


Read Forward 


02 


Causes the drive to read in a forward direction. 


Rewind 


07 


Causes the drive to rewind the tape to the load point. 


Rewind Unload 


OF 


Causes the drive to rewind the tape and unload the cartridge. 


Sense 


04 


Causes the CU to send 32 bytes of sense data to the host system. 


Sense I/O 


E4 


Causes the CU to send 7 bytes of subs^'stem ID information to the host system. 


Sense Path Group ID 


34 


Causes the CU to send the path state byte and the 11 bytes of path group ID 
information to the host system. 


Set Path Group ID 


AF 


Sends the function control byte and 1 1 path group ID bytes to the control unit. 


Suspend Multlpath 
Reconnection 


5B 


Causes a temporary connection betv/een the addressed drive and the channel 
path that issued the command. 


Synchronize 


43 


Causes the drive to be synchj onized with the host system after a buffered 
operation. 


Test I/O 


00 


Causes the CU to send the status byte to the host system. 


Unassign 


C7 


Releases the addressed drive from the channel path group to which it had been 
reserved. 


Write 


01 


Causes the drive to write data on the tape. 


Write Tape Mark 


1F 


Causes the drive to write a tape mark pattern on the tape. 
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CHANNEL COMMAND 


HEX 
CODE 


DESCRIPTION 


Ass ign 


B7 


Reserves the addressed drive to a 
specified channel path. 


Backspace Block 


27 


Causes the drive to move the tape 
backward to the last block ID. 


Backspace Fi le 


2F 


Causes the drive to move the tape 
backward to the last tape mark. 


Control Access 


E3 


Permits a specified drive to be 
used by a host system to which 
it is not assigned. 


Data Security 
Erase 


97 


Causes the drive to erase the 
tape to the end of the tape. 


Erase Gap 


17 


Causes the drive to write an 
erase gap pattern. 


Forward Space 
Block 


37 


Causes the drive to move the tape 
forward to the next block ID. 


Forward Space 
File 


3F 


Causes the drive to move the tape 
forward to the next tape mark. 


Load Display 


9F 


Causes a message to be displayed 
on the message display panel. 


Locate Block 


4F 


Causes the drive to move the tape 
to the specified location of data. 


Mode Set 


DB 


Causes a drive to be set to a 
specified operating mode. 


No Operation 


03 


No operation is performed. 


Read Backward 


OC 


Causes the drive to read in a 
backward direction. 


Read Block ID 


22 


Causes the tape block ID to be 
sent to the host system. 


Read Buffer 


12 


Causes the buffer data to be sent 
to the host system. 


Read Buffered Log 


2^ 


Causes the stored buffered log 
data to be sent to the host 
system. 


Read Forward 


02 


Causes the drive to read in a 
forward direction. 


Rewind 


07 


Causes the drive to rewind the 
tape to the load point. 


Rewind Unload 


OF 


Causes the drive to rewind the 
tape and unload the cartridge. 


Sense 


0^ 


Causes the CU to send 32 bytes of 
sense data to the host system. 
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CHANNEL COMMAND 


HEX 
CODE 


DESCRIPTION 


Sense I/O 


E4 


Causes the CU to send 7 bytes of 
subsystem ID information to the 
host system. 


Sense Path 
Group ID 


34 


Causes the CU to send the path 
state byte and the 11 bytes of 
path group ID information to the 
host system. 


Set Path 
Group ID 


AF 


Sends the function control byte 
and 11 path group ID bytes to the 
control unit. 


Suspend 
Mult ipath 
Reconnect ion 


5B 


Causes a temporary connection 
between the addressed drive and 
the channel path that issued the 
command . 


Synchron i ze 


43 


Causes the drive to be synchro- 
nized with the host system after 
a buffered operation. 


Test I/O 


00 


Causes the CU to send the status 
byte to the host system. 


Unass ign 


C7 


Releases the addressed drive from 
the channel path group to which It 
had been reserved. 


Write 


01 


Causes the drive to write data on 
the tape. 


Write Tape Mark 


IF 


Causes the drive to write a tape 
mark pattern on the tape. 
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Channel Command Descriptions 
Assign (X'B7') 

The Assign command assigns the addressed drive to a specific 
channel path. This command takes the place of the physical 
partitioning switches that are present on tape subsystems of 
earlier design. The Assign command executes even if the 
addressed drive is not ready or if it is not installed in the 
subsystem. Once assigned, a drive can be used by the assigned 
channel paths only. If a command other than the four shown 
below as exceptions is sent to the drive along a channel path to 
which the drive is not assigned, a Unit Check (status bit 6) is set 
in the initial status for the command and Assigned (sense byte 
bit 7) is set. 

However, the following four commands can be sent to a drive 
over any channel path: 

• Control Access 

• Sense 

• Sense Path Group ID 

• Set Path Group ID 

The Assign command Is a supervisor command. Therefore, if a 
Mode Set command that inhibits execution of supervisor 
commands precedes the Assign command, the Assign 
command fails, and Unit Check (status bit 6) and Command 
Reject (sense byte bit 0) are set. 

The Assign command sends 1 1 bytes of information (named an 
argument) to the subsystem. These 1 1 bytes can contain all 
zeros, which assign the addressed drive to the single channel 
path over which the command was received. If the channel path 
Is not grouped by a Set Path Group ID command, the control 
unit assumes that the group consists of a specific group of one 
channel path. If the 1 1 bytes contain non-zeros, they are 
interpreted as a path group ID, as determined by the Set Path 
Group ID command (described later In this section). The 
contents of the 1 1-byte argument are compared, and if they 
match a group of channel paths that have the same group ID, 
the addressed drive is assigned to all those channel paths. 
However, if no channel-path groups have the same path group 
ID, Unit Check (status bit 6) and Command Reject (sense byte 
bit 0) are set. The 1 1 -byte argument does not have to match 
the path group ID of the channel path over which the Assign 
command is sent. A drive can be assigned to several channel 
path groups by several Assign commands. The assign is active 
immediately after each assign command completes processing. 



The assign can be removed in several ways: 

• Power-On-Reset in the control unit 

• System Reset on all assigned channel paths 

• Control Access command with hexadecimal 40 specified 

• Unassign command 

A system reset over a single channel path removes all drive 
assigns to that path. The set of assigned channel paths can be 
made over by a Set Path Group ID command (described later in 
this section). 

Note: A host can send the Assign command to a 
drive only when that drive Is not assigned to any channel 
path, or when the drive has already been assigned to the 
channel path over which the Assign command Is sent. If 
a host sends an Assign command, but the addressed 
drive Is not assigned to the sending channel path, the 
command fails and Unit Check (status bit 6) and 
Assigned (sense byte bit 7) are set. 

Backspace Block (X'27') 

The Backspace Block command causes the addressed drive to 
move the tape one data block In the backward direction. 

Backspace File (X'2F') 

The Backspace File command causes the addressed drive to 
move the tape one tape file in the backward direction. A tape 
file is the data written in an area of tape between two tape 
marks. 

Control Access (X'E3') 

The Control Access command permits a host system to have 
special use of a drive even If the drive Is assigned to a different 
host system. This command executes even if the addressed 
drive is not ready or Is not online in the subsystem. 

The special access can be used in the following ways: 

• To permit a host that already has assignment of a specific 
drive to make a password to permit another host to access 
the drive. 

• To permit a host that does not have assignment of a 
specific drive to send a channel program to that drive even if 
the drive would not normally execute a channel program 
from a host to which it is not assigned. The Control Access 
command executes only if it is either the first command in a 
chain of commands, or immediately after a Sense 
command, which Is the first command in a chain of 
commands. A password that was assigned before must 
also be specified with this use of the Control Access 
command. 



1 2 bytes of argument information must be sent from the host to 
the control unit when the Control access command is sent. If 
fewer than 12 bytes are sent, the Unit Check status bit and 
Command Reject sense bit are set to 1 . If more than 1 2 bytes 
are specified, only the first 12 bytes are sent as the argument, 
and the Incorrect Length bit is set by the channel unless the 
Suppress Length Indication bit in the CCW is set to 1. 

The 12-byte argument has two parts. Byte contains the 
mode-of-use code and must contain the values of hexadecimal 
00, 40, or 80. The remaining 1 1 bytes contain a password and 
should not contain all zeros, except when mode-of-use code 
hexadecimal 40 is specified. Mode-of-use code hexadecimal 40 
ignores the contents of bytes 1 through 11. If byte contains 
any value other than hexadecimal 00, 40, or 80, or if the 
remaining 1 1 bytes of the argument contain all zeros and the 
mode-of-use code is hexadecimal 00 or 80, the command Is 
rejected, and Unit Check status bit and the Command Reject 
sense bit are set to 1 . The mode-of-use codes are used as 
follows: 

• Set Password - Hexadecimal 00: Mode-of-use code 
hexadecimal 00 can be used only by a host that already has 
assignment of the addressed drive. The Control Access 
command sets up a password for the addressed drive. 
Then, another host can access the drive by specifying the 
correct password in a Control Access command. Once a 
password has been set up, it remains associated with the 
drive until all assignments of that drive are cleared. 

• Generalized Unassign - Hexadecimal 40: Mode-of-use 
code hexadecimal 40 clears the assignment of the 
addressed drive from all channel paths. 

If a password was set up by another Command Access 
command, the password in bytes 1 through 1 1 must match 
the password set up. If the passwords do not match, the 
command is rejected, and the Unit Check status bit and the 
Command Reject sense bit are set to 1 . 

If the Control Access command is sent on a channel path 
that does not have assignment of the addressed drive, the 
command fails, and the Unit Check status bit and the 
Command Reject sense bit are set to 1 . 

• Request Temporary Unassignment - Hexadecimal 80: 

Mode-of-use code hexadecimal 80 causes the Assign 
Protection to be stopped for a specific channel program. 
The password in bytes 1 through 1 1 are compared to the 
password that was set up by an earlier Control Access 
command using mode-of-use code hexadecimal 00. If the 
passwords match, the channel program is permitted to 
execute. 



3480 Ml EC336395 

® Copyright IBM Corp. 1984. 1985 



Channel Commands (Continued) OPER 1 60 



:) 



:) 



a 



:) 



3 



•) 



:) 



:) 



:) 



n 



iM: 



Wmll 



ChannlKommands (CorHhued) 
Data Security Erase (X'97') 



O 



O 



o 



o. 



annel CommancMfContinued) 



«c 



0|9r165 



The Data Security Erase command erases the data from the tape. 
The data is erased from that point of the tape when the command 
is sent to the physical end-of-tape. 

The Data Security Erase command must be command-chained 
from an Erase Gap command If it is not, unit check (status bit 6) 
and command reject (sense byte bit 0) are set. When the 
command is correctly command-chained, channel end (status bit 
4) is set during Initial status, which disconnects the channel to 
perform other work during the erase operation. When the erase 
operation has completed processing, the channel is reconnected, 
and device end (status bit 5) is set. 

The Data Security Erase command cannot set unit exception 
(status bit 7). 



Erase Gap (X'17') 

The Erase Gap command writes a special pattern on 7.8 mm (0.3 
inch) of tape. 



Forward Space Block (X'37') 

The Forward Space Block command causes the addressed drive 
to move the tape one data block in the forward direction. 



Forward Space File (K'3F') 

The Forward Space File command causes the addressed drive to 
move the tape one tape file in the forward direction. A tape file is 
the data that is written in an area of tape between two tape 
marks. 



Load Display (X'9F') 

The Load Display command sends 17 bytes of data from the 
channel to the control unit. This data controls the message 
display (and the automatic cartridge loader feature) on the 
addressed drive. If the channel sends fewer than 17 bytes of 
data, the command fails, and unit check (status bit 6) and 
command reject (sense byte bit 0) are set. If more than 17 
bytes of data are specified, the channel sends only the first 17 
bytes. 

After the 17 bytes of data are sent to the subsystem, channel end 
(status bit 4) is sent to the host. Device end (status bit 5) is sent 
to the host along with any error status after the message display 
has been loaded. 

The Load Display command is a supervisor command. If a Mode 
Set command, which Inhibits supervisor commands, precedes a 
Load Display command in a command chain, the Load Display 
command fails, with unit check (status bit 6) and command reject 
(sense byte bit 0) set 



Format Control Byte 



The format control byte is the first byte of the 17 bytes that were 
sent from the channel to the addressed drive. This byte controls 
the way the drive displays the remaining 16 bytes. 

Bits - 2 New Message Overlay 

• When lit the messages in bytes 1-8 and 9-16 are overlayed 
with a drive message when the drive next starts tape motion. 

• Bit 1 overlays the messages in bytes 1-8 and 9-16 with a 
drive message only when the tape cartridge is physically 
removed from the drive. 

• Bit 2 overlays the messages in bytes 1-8 and 9-16 with a 
drive message only when the drive becomes ready. 

• Bits 0, 1, and 2 displays the messages in bytes 1-8 and 9-16 
until a tape cartridge has been physically removed from the 
drive. Then, display only the message in bytes 9-16 until the 
drive becomes ready. 

Bit 3, Alternate Messages 

When bit 3 is set to 0, the drive displays only the message that is 
specified in bit 5. 

When bit 3 is set to 1, the drive displays both messages specified 
in bytes 1-8 and 9-16, respectively, alternating them on the 
message display. When bit 3 is set to 1, bits 4 and 5 are ignored. 

Bit 4, Blink Message 

When bit 4 is set to 0, the message specified by liie setting of bit 
Sis not blinked. 

When bit 4 is set to 1 , the message specified by the setting of bit 
5 is displayed repeatedly for about 2 seconds with an interval of 
about 0.5 seconds between each display. Bit 4 is ignored when 
bit 3 is set to one. 

Bits, Display Low/High Message 

When bit 5 is set to 0, the message specified in bytes 1-8 is 
displayed. 

When bit 5 is set to 1, the message specified In bytes 9-16 is 
displayed. 

Bits 6, Reserved 

Bit 7, Load Type 

Bit 7 is valid only with an MVS operating system, an automatic 
cartridge loader feature installed on the drive, and tiie automatic 
cartridge loader mode j^witeh on its operator panel set to System. 

1. If these conditions are not met the setting of bit 7 is ignored. 

2. With the above conditions set, bit 7 set to 1 inhibits the 
message from appearing on the drive message display if the 
automatic cartridge loader is capable of performing the 
automatic load (a cartridge is available in the input stack and 
space is available in the output stack). The cartridge is 
loaded. 

If the automatic cartridge loader is not capable, the message 



After the 17 bytes of data are transferred to the subsystem, the 
channel end status bit is sent to the host The device end status 
bit is sent to the host processor along with any error status after 
the host message has been sent to the drive. 



Locate Block (X'4F') 

The Locate Block command positions the tape on the addressed 
drive to permit the host to write or read a specific block on the 
tape. 

Four bytes of data must be supplied to the control unit as an 
argument to the Locate Block command. These four bytes 
usually are the first four bytes of the block identifier, which were 
returned as a result of a Read Block ID command that was sent 
before. If fewer than four bytes are supplied, the unit check 
status bit and the command reject bit are set to 1, and the 
command fails. If more than four bytes are supplied, only the 
first four bytes are used. When a locate operation starts, the 
control unit disconnects from the channel and the drive. The 
drive then searches at hiah speed for the location specified. 
When the drive reaches me approximate location of the block, 
the control unit reconnects to the drjve, and the drive searches at 
recording speed for the specific data block or file mark that was 
requested. 

The control unit sends channel end status to the host after the 
Locate Block command argument is received. The device end 
status is sent to the host when the command completes the 
operation. A unit check status is sent along with the device end 
status if the specified block cannot be found. 

If the specific data block or file mark cannot be found, the control 
unit assumes that the user is moving the tape for a write 
operation. In this case, the drive searches for the data block or 
file mark that precedes the one specified in the Locate Block 
command argument The drive moves the tape after the 
preceding block or file mark so that the host can write the data 
block or Tile mark that is being located. However, if the control 
unit is not correct because a non-write operation is requested, 
the non-write command fails, and the unit check status bit and 
the locate block function failed sense bit are set to one. 

If the Locate Block command does not find the data block, the 
tape location is not known. However, the host system can use 
the Read Block ID command to determine the tape location 
relative to the start of tape. 



Mode Set (X'DB') 

The Mode Set command sends one byte of mode control 
information from main storage to the control unit All controls 
specified by the Mode Set command (except tape format, bits 
and 1) are only in effect for the commands in the chain following 
the Mode Set command. If the subsystem does not receive a 
Mode Set command before the current executing command, the 
default values are assumed. The Mode Set command is a 
supervisor command. If another Mode Set command inhibits 
supervisor commands in a command chain in which a second 
Mode Set command appears, the second Mode Set command 
fails, and the unit check status bit and the command reject sense 
bit are set to one. 



specified, the command fails, and the unit check status bit and 
the command reject sense bit aro c«t to one. 

These bits have meaning only if th*:* tape is located at the 
beginning-of-tape (BOT). The first command that causes the tape 
to move must be a write-type command. 

Bit 2 - Write Mode: Bit 2 is set to zero to cause execution in 
buffered write mode, and set to one to cause execution in tape 
write mode. The default value is zero. 

Bit 3 - Inhibit Supervisor Commands: When a zero is specified in 
this bit, any supervisor command can execute after tliis Mode Set 
command appears in a command chain. When a one is specified 
In this bit, any supervisor command that appears after this Mode 
Set command fails, and the unit check status bit and command 
reject sense bit are set to one. , ^ 

Bit 4 - -g x tcnd ef h Data RecordlngfttDSfit Mode: Bit 4 is set to 1 to 
turn on the-exten«^ed data recording format for the next write 
operation. \'y>iifHt>ve^ 

Bits 5 through 7 - Reserved: The values in these bits should be 
set to 0. 



No-Operation (NOP) (X'03') 

The No-Operation (NOP) command cau?^s no operations to be 
performed in the drive. The control unit sets channel end (status 
bit 4) and device end (status bit 5) when it receives a NOP 
command. 



3. With the above conditions set, bit 7 set to permits the 
message to appear on the drive message display. 

The operator should handle messages on the drive message 
display as an action prompt 



not ready or is not online in the subsystem. 

The format of the byte of mode control information that is sent 
from main storage to the control unit is as follows: 

Bits and 1 - Tape Format: These bits must contain X'OO', which 
is the default value. If a combination other than X '00 ' is 
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Data Security Erase (X'97') 

The Data Security Erase command erases the data from the 
tape. The data is erased from that point of the tape when the 
command is sent to the physical end of tape. 

The Data Security Erase command must be command-chained 
from an Erase Gap command. If it is not, Unit Check (status bit 
6) and Command Reject (sense byte bit 0) are set. When the 
command is correctly command-chained, Channel End (status 
bit 4) is set during initial status, which disconnects the channel 
to perform other work during the erase operation. When the 
erase operation has completed processing, the channel is 
reconnected, and Device End (status bit 5) is set. 

The Data Security Erase command cannot set Unit Exception 
(status bit 7). 

Erase Gap (X'17') 

The Erase Gap command writes a special pattern on 7.8 mm 
(0.3 inch) of tape. 

Forward Space Block (X'37') 

The Forward Space Block command causes the addressed drive 
to move the tape one data block in the forward direction. 

Forward Space File (X'3F') 

The Forward Space File command causes the addressed drive to 
move the tape one tape file in the forward direction. A tape file 
is the data that is written in an area of tape between two tape 
marks. 

Load Display (X'9F') 

The Load Display command sends 1 7 bytes of data from the 
channel to the control unit. This data controls the message 
display (and the automatic cartridge loader feature) on the 
addressed drive. If the channel sends fewer than 1 7 bytes of 
data, the command fails, and Unit Check (status bit 6) and 
Command Reject (sense byte bit 0) are set. If more than 17 
bytes of data are specified, the channel sends only the first 1 7 
bytes. 

After the 17 bytes of data are sent to the subsystem, Channel 
End (status bit 4) is sent to the host. Device End (status bit 5) 
is sent to the host along with any error status after the message 
display has been loaded. 

The Load Display command is a supervisor command. If a Mode 
Set command which Inhibits suoervisor commands orecede? a 



Format Control Byte 

The format control byte is the first byte of the 1 7 bytes that 
were sent from the channel to the addressed drive. This byte 
controls the way that the drive displays the remaining 16 bytes. 

Bits - 2 New Message Overlay 

• When lit the messages in bytes 1-8 and 9-16 are overlayed 
with a drive message when the drive next starts tape 
motion. 

• Bit 1 overlays the messages in bytes 1-8 and 9-16 with a 
drive message only when the tape cartridge is physically 
removed from the drive. 

• Bit 2 overlays the messages in bytes 1-8 and 9-16 with a 
drive message only when the drive becomes ready. 

• Bits 0, 1, and 2 displays the messages in bytes 1-8 and 
9-16 until a tape cartridge has been physically removed 
from the drive. Then, display only the message in bytes 
9-16 until the drive becomes ready. 

Bit 3, Alternate Messages 

When bit 3 is set to 0, the drive displays only the message that 
is specified in bit 5. 

When bit 3 is set to 1, the drive displays both messages 
specified in bytes 1-8 and 9-16, respectively, alternating them 
on the message display. When bit 3 is set to 1, bits 4 and 5 
are ignored. 

Bit 4, Biink Message 

When bit 4 is set to 0, the message specified by the setting of 
bit 5 is not blinked. 

When bit 4 is set to 1 , the message specified by the setting of 
bit 5 is displayed repeatedly for about 2 seconds with an interval 
of about 0.5 seconds between each display. Bit 4 is ignored 
when bit 3 is set to 1 . 

Bit 5, Display Low/High Message 

When bit 5 is set to 0, the message specified in bytes 1-8 is 
displayed. 

When bit 5 is set to 1, the message specified in bytes 9-16 is 
displayed. 

Bits 6, Reserved 



1 . If these conditions are not met the setting of bit 7 is 
ignored. 

2. With the above conditions set, bit 7 set to 1 inhibits 
the message from appearing on the drive message 
display if the automatic cartridge loader is capable of 
performing the automatic load (a cartridge is available 
in the input stack and space is available in the output 
stack). The cartridge is loaded. 

If the automatic cartridge loader is not capable, the 
message appears on the drive message display. 

3. With the above conditions set. bit 7 set to permits 
the message to appear on the drive message display. 

The operator should handle messages on the drive 
message display as an action prompt. 

After the 1 7 bytes of data are transferred to the 
subsystem, the channel end status bit is sent to the host. 
The device end status bit is sent to the host processor 
along with any error status after the host message has 
been sent to the drive. 

Locate Block (X*4F') 

The Locate Block command positions the tape on the 
addressed drive to permit the host to write or read a 
specific block on the tape. 

4 bytes of data must be supplied to the control unit as an 
argument to the Locate Block command. These 4 bytes 
usually are the first 4 bytes of the block identifier, which 
were returned as a result of a Read Block ID command 
that was sent before. If fewer than 4 bytes are supplied, 
the Unit Check status bit and the Command Reject bit are 
set to 1 , and the command fails. If more than 4 bytes are 
supplied, only the first 4 bytes are used. When a locate 
operation starts, the control unit disconnects from the 
channel and the drive. The drive then searches at high 
speed for the location specified. When the drive reaches 
the approximate location of the block, the control unit 
reconnects to the drive, and the drive searches at 
recording speed for the specific data block or file mark 
that was requested. 

The control unit sends channel end status to the host 
after the Locate Block command argument is received. 
The device end status is sent to the host when the 
command completes the operation. A unit check status is 
sent along with the device end status if the specified block 
cannot be found. 
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located. However, if the control unit is not correct 
because a non-write operation is requested, the non-write 
command fails, and the Unit Check status bit and the 
Locate Block Function Failed sense bit are set to 1 . 

If the Locate Block command does not find the data block, 
the tape location is not known. However, the host can 
use the Read Block ID command to determine the tape 
location relative to the start of tape. 

Mode Set (X'DB') 

The Mode Set command sends 1 byte of mode control 
information from main storage to the control unit. All 
controls specified by the Mode Set command (except tape 
format, bits and 1 ) are only in effect for the commands 
in the chain following the Mode Set command. If the 
subsystem does not receive a Mode Set command before 
the current executing command, the default values are 
assumed. The Mode Set command is a supervisor 
command. If another Mode Set command inhibits 
supervisor commands in a command chain in which a 
second Mode Set command appears, the second Mode Set 
command fails, and the Unit Check status bit and the 
Command Reject sense bit are set to 1 . 

This command executes even if the addressed drive is not 
ready or is not on-line in the subsystem. 

The format of the byte of mode control information that is 
sent from main storage to the control unit is as follows: 

Bits and 1 - Tape Format: These bits must contain 00, 
which is the default value. If a combination other that 00 
is specified, the command fails, and the Unit Check status 
bit and the Command Reject sense bit are set to 1 . 

These bits have meaning only if the tape is located at the 
beginning-of-tape (BOT). The first command that causes 
the tape to move must be a Write-Type command. 

Bit 2 - Write Mode: Bit 2 is set to zero to cause execution 
in buffered write mode, and set to one to cause execution 
in tape write mode. The default value is zero. 

Bit 3 - Inhibit Supervisor Commands: When a zero is 
specified in this bit, any supervisor command can execute 
after this Mode Set command appears in a command 
chain. When a one is specified in this bit, any supervisor 
command that appears after this Mode Set command fails, 
and the Unit Check status bit and Command Reject sense 
bit are set to 1 . 

Bits 4 through 7 - Reserved: The values in these bits 



Load Display command in a command chain, the Load Display 
command fails, with Unit Check (status bit 6) and Command 
Reject (sense byte bit 0) set. 



Bit 7 is valid only with an MVS operating system, an 
automatic cartridge loader feature installed on the drive, 
and the automatic cartridge loader mode switch on its 
operator panel set to System. 



control unit assumes that the user is moving the tape for a 
write operation. In this case, the drive searches for the 
data block or file mark that precedes the one specified in 
the Locate Block command argument. The drive moves 
the tape after the preceding block or file mark so that the 
host can write the data block or file mark that is being 



NO'Operation (NOP) (X'031 

The No-Operation (NOP) command causes no operations 
to execute in the drive. The control unit sets Channel End 
(status bit 4) and Device End (status bit 5) when it 
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Read Backward (XVC) 

Read Backward is similar to Read Forward, except that the tape 
moves in a backward direction. The data is passed to the 
channel in a backward sequence and the channel must place it in 
the correct sequence in the host system storage. 

The control unit will pre-read data in the backward direction in 
the same way as in the forward direction. See "Read Forward" 
in this section. 

Read Block ID (X'22') 

The Read Block ID command sends two 4-byte block identifiers 
to the host system. If the host requests fewer than 8 bytes, 
only the requested number of bytes are sent. If the host 
requests more than 8 bytes, the control unit sends only 8 bytes. 

The Read Block ID command executes even if the addressed 
drive is not ready, or if it is not on-line in the subsystem. 

The bits in each 4-byte block identifier are identified from high 
order to low order, with the higher-order bits having lower bit 
position values. 



BIT 




POSITION 


DESCRIPTION 


31-12 


Logical block position 


11-8 


Reserved, always zero 



7-1 



Physical reference value 
Reserved, always zero 



The physical reference value (bits 1 through 7) identifies the 
approximate physical location of a data block or file mark on a 
tape. The physical reference value of the block IDs for the next 
two data blocks or file marks may or may not be the same. The 
first data block or file mark after the tape cartridge is loaded has 
a physical reference value of hexadecimal 01 . 

The last 20 bits (bits 12 through 31) of a block ID contain the 
sequential count of the data block or file mark on the active 
tape. The first data block or file mark after the load point is 
sequential count zero. A block ID identifies a data block or file 
mark from the host, and does not see the buffer action of the 
control unit. 

The block ID at any point of processing is the next data block or 
file mark that appears to the host to be on the tape between the 
current data block or file mark and the physical end of tape. The 
first block ID describes the data block that is about to be passed 
between the host and the subsystem in either read or write 
mode. In read-backward mode, the first block ID describes the 
latest data block sent to the host. 



The second block ID describes to the host: 

• The next data block that is to be written to the tape from 
the control unit buffer for write mode. 

• The next data block that is to be read from the tape to the 
control unit for read mode. 

• The latest data block that was read from the tape to the 
control unit buffer for read-backward mode. 

If the control unit is not performing any pre-buffer operations, 
the first and second block IDs are the same. 

The value of the difference between the logical block position 
part of the two block IDs indicates the number of data blocks in 
the control unit buffer when the Read Block ID command is 
executed. The result of subtracting the logical block position 
part of the second block ID from the logical block position of the 
first block ID indicates the direction of tape movement before 
the Read Block ID command was sent. If the result is negative, 
the control unit buffer is in read mode. If the result is positive, 
the control unit buffer is in write or read-backward mode. If the 
logical block position parts of both block IDs are the same, the 
control unit is not performing any pre-buffer operations. 
Examples: 

Write Commands Precede the Read Block ID Command: 

The first block ID identifies the next block that the host will 
write. The second block ID identifies the next block that the 
control unit buffer will write to the tape. The result is positive, 
which indicates that four blocks of data are in the buffer and the 
direction is forward. 

Read Commands Precede the Read Block ID Command: 

The first block ID identifies the next block that the host will read. 
The second block ID identifies the next block that is to be read 
from the tape to the control unit buffer. The result is negative, 
which indicates that four blocks of data are in the buffer and the 
direction is forward. 

Read-Backward Commands Precede the Read Block ID 
Command: 

The first block ID identifies the next block that the host will read 
in the forward direction. The second block ID identifies the 
latest block that was read from the tape to the control unit 
buffer. Because the result is positive, there are four blocks in 
the buffer and the tape movement is in the backward direction. 



The control unit assumes that the Read, Write, or 
Read-Backward commands will continue. The next operation 
that is not a command that the control unit expects, causes 
pre-buffered write data to be written to tape, or causes 
pre-buffered read data to be erased. The tape is then located at 
the point necessary to execute the unexpected command. The 
unexpected command is held in the subchannel by a channel 
command retry until the control unit completes the operations 
necessary to execute it. When the control unit receives a 
command that is not the expected command, no pre-buffering of 
read data is performed until the beginning-of-tape (BOT) is 
indicated, a Locate command is executed, or a tape mark is read 
or written. 

Read Buffer IX'12') 

The Read Buffer command causes the host to get the buffered 
write-type data that the control unit has not yet written to tape. 
For each Read Buffer command, the host receives one block of 
data in a first in/first out sequence until the buffer for the 
addressed drive is empty. This command is usually sent by the 
host when the drive or subsystem has an error, and cannot write 
data from the buffer to the tape. 

The Read Buffer command executes even if the drive is not 
ready, or is not on-line in the subsystem. 

The block identifier is the first data block that is received from 
the buffer. If the host receives all the buffered data blocks from 
the control unit, the block identifier accurately identifies the next 
data block that is to be written on the tape. However, if the 
host does not receive all the data blocks, the block identifier is 
not accurate. 

To ensure that all of the data block is received from the control 
unit buffer, the channel command words (CCWs) for the Read 
Buffer command can be made to cause the host to read the data 
back from the control unit, using the value in sense byte 31. 
Sense byte 31 contains a count of 4,096-byte blocks of data 
that are in the control unit buffer for the addressed drive. Sense 
byte 31 indicates the amount of main storage that the host 
must have to receive the buffered data. 

The Read Block ID command can determine the number of data 
blocks that are in the control unit buffer. This information sets 
the number of Read Buffer commands to execute. 



Note: Data blocks larger than 131,067 bytes are 
written from the host using the tape synchronous mode 
only. When writing in tape synchronous mode or tape 
write mode, a Read Buffer command cannot get the 
data block. The block identifier that is returned by the 
Read Block ID command immediately after a tape 
synchronous mode or tape write mode write error 
contains a count of the completed data blocks that have 
been sent across the channel. This enables the host 
error recovery routines to know how many data blocks 
were written on the tape before the failure. For such an 
event, the record is complete when the error occurs, and 
the host error recovery routines can start the Write 
command again. 
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The perform subsystem function command is used to pass 
control information from the control program to the subsystem. 
The command passes a variable amount of data depending on 
the order being executed. If the channel transfers n>ore bytes 
than the the order requires, only the number of bytes required by 
the order are accepted. If the channel transfers less bytes than 
required for the order of if the command contains an undefined or 
invalid order, unit check status is presented with sense data 
indicating ERA 27 (command reject). A minimum of two bytes 
must be transferred for every order. 



BYTE 
BYTEO 



BYTE1 
BYTE 2 



ORDER 

X'80' - Active forced error logging 

X'81' - Deactivate forced error logging 

X'82' - Activate logical write protect 

X'83' - Deactivatefbrced write protect 

X'90' - Test device 

Flag reserved - must be 

Parameters if any. See order definition. 



Activate Forced Error Logging Order 

This order requires one parameter byte in addition to the flag 
byte passed with the command. 

BYTE 2 ACTIVATION MODE 

X'Or - Implicit activation (all devices) 
X'02' - Explicit activation (addressed device) 



Deactivate Forced Error Logging Order 

This order requires one order parameter byte n addition to the 
flag byte passed with the command. 

BYTE 2 DEACTIVATION MODE 

X'Or - Implicit deactivation (all implicitly 

activated devices) 

X'02' - Explicit deactivation (addressed device) 



Activate Logicai Write Protect 

This order activates the logical write protect facility and does not 
require a parameter byte. 



Deactivate Logical Write Protect 

This order deactivates the logical write protect facility and does 
not require a parameter byte. 



Test Device 

This order Is equivalent to the No-operation function of the load 
display command. It can be issued at anytime to verify the state 
of Ine device and does not require a parameter byte. 



Read Backward (X'OC) 

A Read Backward command is similar to the Read Forward 
command, except that the tape moves in a backward direction. 
The data is passed to the channel In a backward sequence and 
the channel must place it in the correct sequence in the host 
system storage. 

The control unit will pre-read data in the backward direction in 
the same way as in the forward direction. See "Read Forward" 
in this section. 



Read Block ID (X' 22') 

The Read Block ID command sends two 4 byte block identifiers to 
the host system. If the host system requests fewer than eight 
bytes, only the requested number of bytes are sent. If the nost 
requests nnore than eight bytes, the control unit sends only eight 
bytes. 

The Read Block ID command Is performed even though the 
addressed drive is not ready, or if it is not on-line in tne 
subsystem. 

The bits in each 4-byte block identifier are identified from high 
order to low order, with the higher-order bits having lower bit 
position values. 

BIT 

POSITION DESCRIPTION 

Reserved;always 

1-7 Physical reference value 

8-9 Format mode 

00 = 3480 format ' 

01 = Reserved 

10 = 3480 Improved Data Recording 

Reserved 



10-31 



11 



Local block number 



The physical reference value (bits 1 through 7) identifies the 
approximate physical location of a data block or file mark on a 
tape. The physical reference value of the block IDs for the next 
two data blocks or file marks may or may not be the same. The 
first data block or file mark after the tape cartridge is loaded has 
a physical reference value of X'01 '. 

The last 22 bits (bits 10 through 31 ) of a block ID contain the 
sequential count of the data block or file mark on the active tape. 
The first data block or file mark after the load point is sequential 
count zero. A block ID identifies a data block or file mark fi^om 
the host and does not see the buffer action of the control unit. 

The block ID at any point of processing is the next data block or 
file mark that appears to the host system to be on the tape 
between the current data block or file mark and the physical end 
of tape. The first block ID describes the data block that is about 
to be passed between the host system and the subsystem in 
either read or write mode. In read backward mode, the first 
block ID describes the latest data block sent to the host system. 

The second block ID describes to the host: 

• The next data block that is to be written to the tape from the 
control unit buffer for write mode. 

• The next data block that is to be read from the tape to the 
control unit for read mode. 

• The latest data block that was read fi*om the tape to the 
control unit buffer for read backward mode. 

[f the control unitjs notjperforming any pre-buffer operations, the 



The value of the difference between the logical block position 
part of the two block IDs indicates the nunriber of data blocks in 
the control unit buffer when the Read Block ID command is 
executed. The result of subtracting the logical block position part 
of the second block ID from the logical block position of the first 
block ID indicates the direction of tape movement k>efbre the 
Read Block ID command was sent. If the result is negative, the 
control unit buffer is in read mode. If the result is positive, the 
control unit buffer is in write or read-backward mode. If the 
logical block position parts of both block IDs are the same, the 
control unit is not performing any pre-buffer operations. 

Examples: 

Write Commands Precede the Read Block ID Command: 

The first block ID identifies the next block that the host will 
write. The second block ID identifies the next block that the 
control unit buffer will write to the tape. The result is 
positive, which indicates that four blocks of data are in the 
buffer and the direction is forward. 

Read Commands Precede the Read Block ID Command: 

The first block ID identifies the next block that the host will 
read. The second block ID identifies the next block that is to 
be read fi-om the tape to the control unit txjffer. The result is 
negative, which inoicates that four blocks of data are in the 
buner and the direction is forward. 

Read-Backward Commands Precede the Read Block ID 
Command: 

The first block ID identifies the next block that the host will 
read in the forward direction. The second block ID identifies 
the latest block that was read fi-om the tape to the control 
unit buffer. Because the result is positive, there are four 
blocks in the buffer and the tape movement is in the 
backward direction. 

The control unit assumes that the Read, Write, or Read Backward 
commands will continue. The next operation that is not a 
command that tiie control unit expects, causes pre-buffered write 
data to be written on tape, or causes pre-buffered read data to be 
erased. The tape is then located at the point necessary to 
execute the unexpected command. The unexpected command is 
held in the subchannel by a channel command retry until tiie 
control unit completes the operations necessary to execute it. 
When the control unit receives a command that is not the 
expected command, no pre-buffering of read data is performed 
until the k)eginning-of-tape (BOT) is indicated, a Locate command 
is performed, or a tape mark is read or written. 



Read Buffer (X'12') 

The Read Buffer command causes the host system to get the 
iHJffered write-type data that the control unit has not yet written to 
tape. For each Read Buffer command, the host receives one 
t>lock of data in a first in/first out (FIFO) sequence until the buffer 
for the addressed drive is empty. This command is usually sent 
by the host when the drive or subsystem has an error, and 
cannot write data fi-om the buffer to ttie tape. 



(^lannei Command^bontinued) OR|pi 1 70 

The Read Buffer command is performed even though the drive is 
not ready, or is not on-line in the subsystem. 

The block identifier is the first data block that is received fi-om 
the buffer. If the host system receives all the buffered data 
blocks from the control unit, the block identifier accurately 
identifies the next data block that is to be written on the tape. 
However, if the host does not receive all the data blocks, the 
block identifier is not accurate. 

To ensure that all of the data block is received from the control 
unit buffer, the channel command words (CCWs) for tfie Read 
Buffer command can be made to cause the host to read \he data 
back from the control unit using tfie value in sense byte 31. 
Sense byte 31 contains a count of X' 1000' (4,096) byte blocks of 
data tf>at are in the control unit buffer for the addressed drive. 
Sense byte 31 indicates the amount of main storage that tfie host 
must have to receive the buffered data. 

The Read Block ID command can determine the number of data 
blocks that are in the control unit buffer. This information sets 
the numk>er of Read Buffer commands to execute. 



Read Device Ciiaracteristics - (X'64') 

A read device characteristics command causes up to 64 l>ytes if 
data to be transferred to the channel. 



BYTE 

0-1 

2 



2-4 
6-8 
9 



10 

11 

12-39 

40 

41 

42-63 



CHARACTERISTICS 

Control unit type X'3480' 

Control unit model - 

X'lr = All 
X'22' = A22 

Drive type - X'3480' 

Binary O's 

Drive and Control unit features - 

Bit = Automatic cartridge loader 

Bit 1 = Reserved 

Bit 2 = PSF base support 

Bit 3 through 7 reserved 

Device class code pC80') 

Device type code (X'80') 

Binary s 

MDR Record ID for device (X'41') 

OBR Record ID for device (X'80') 

Binary O's 



Note: Data blocks larger tfian 131 ,067 bytes are written fi-om the 
host using the tape synchronous mode only. When writing 
in tape synchronous mode or tape write mode, a Read 
Buffer command cannot get the data block. The block 
identifier that is returned by the Read Block ID command 
immediately after a tape synchronous mode or tape write 
mode write error contains a count of the completed data 
blocks that have been sent across the channel. This 
enables the host system error recovery routines to know 
how many data blocks were written on the tape before tiie 
failure. For such an event, the record is complete when 
the error occurs, and the host system error recovery 
routines can start the Write command again. 
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Channel Commands (Continued) 

Read Buffered Log (X'24') 

The Read Buffered Log command sends 32 bytes of buffered log 
data (sense information, format 21) to the host from the control 
unit for the addressed drive. 

The Read Buffered Log command executes even if the addressed 
drive is not ready or is not on-line in the subsystem. 

Read Forward (XV2') 

The Read Forward command causes the drive to read a block of 
data into the control unit data buffer. Then the control unit 
sends the data over the host system channel one byte at a time 
at the channel data rate. The byte count in the channel 
command word (CCW) may not equal the length of the data 
block. When the channel stops requesting data bytes, the 
control unit may discard any data remaining in the data buffer. 

If a tape mark is read instead of a data block, a unit exception is 
sent by the control unit and no data is read. 

After receiving the Read command, the control unit will 
disconnect from the channel by sending a Channel End and 
Device End or a channel command retry. This is done to let the 
channel to perform other host system work while the data is 
being read into the data buffer. 

After the first Read command to a drive, the control unit will 
pre-read data blocks from the tape and hold them in the data 
buffer. 



Rewind (X'07') 

The Rewind command rewinds the tape to the start of tape. 
The control unit sets Channel End (status bit 4) in initial status 
and disconnects itself from the channel during the rewind 
operation. When the rewind operation has completed, the 
control unit sends Device End (status bit 5) and error status 
information, if any, to the host. 

Rewind Unload (X'OF') 

The Rewind Unload command rewinds the tape into the 
cartridge, which permits the cartridge to be removed from the 
drive. 
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Sense (XV4') 

The Sense command sends 32 bytes of sense information 
(format 20) to the host. The host should send the Sense 
command vvhen the control unit sets the Unit Check status bit. 

Note: Until the host that received the Unit Check 
status bit sends a command other than Test I/O or NOP, 
a contingent connection is maintained from the control 
unit for the addressed drive to that host. Until the 
contingent connection is cleared, the addressed drive 
appears to be busy to any other host that attempts to 
address the drive. 

Sense l/D (X'E4') 

The Sense l/D command sends seven bytes of identification 
information to the host. This information identifies the 
subsystem by drive and model number. 

This command executes even if: 

• Intervention required (sense byte bit 1) is on 

• The addressed drive is not ready (no tape cartridge is 
loaded) 

• The addressed drive is not installed in the subsystem 
The format of the seven bytes is as follows: 

BYTE DESCRIPTION OF CONTENTS 

Hexadecimal FF 

1-2 Control Unit Type Number 

3 Control Unit Model Number 

4-5 Tape Drive Type Number 

6 Tape Drive Model Number 

Sense Path Group ID (X'34') 

The Sense Path Group ID command sends 12 bytes of channel 
path information from the control unit to the channel. The first 
byte is the path-state byte, and the remaining 1 1 bytes contain 
the path-group identifier. The bit assignments of the path-state 
byte are: bits and 1 contain the grouping status, bits 2 and 3 
contain the assignment status, bit 4 contains the mode status, 
and bits 5 through 7 are reserved and contain all zeros. 



Set Path Group ID (X'AF') 



The Set Path Group ID command identifies a host system and 
specific channel path to the addressed drive. The subsystem 
can then determine which host system to reconnect to over 
different channel paths. This path group ID is also used as the 
argument by the Assign command. The Set Path Group ID 
command is especially useful when the subsystem is shared by 
more than one host in that each host has a special path group 
ID. 

The host must specify the Set Path Group ID command to each 
drive that it wants to use, and the command must be sent over 
each channel path to be used when addressing that drive. For 
example, if a drive can be used as address 181 or 281 from the 
same host using two different channel paths, the Set Path Group 
ID command must be sent to that drive once for each channel 
path. 

A drive cannot recognize a path group ID until a Set Path Group 
ID command has been sent to it over each channel path it can 
use. If a channel path is not identified as part of a path group 
ID, the drive assumes the path to be a single, special path 
group. 

The Set Path Group ID command must not be included in a 
channel command word (CCW) chain with other commands. If 
the Set Path Group ID command is CCW-chained after another 
command, the Set Path Group ID command fails, and Unit 
Check (status bit 6) and Command Reject (sense byte bit 0) 
are set. In addition, if the Set Path Group ID command has 
another command CCW-chained after it, the Set Path Group ID 
command executes, but the following chained command fails, 
and Unit Check (status bit 6) and Command Reject (sense byte 
bit 0) are set. The Set Path Group ID command executes 
even if: 

• The addressed drive is not in the ready state (no tape 
cartridge is loaded). 

• The addressed drive is not installed in the subsystem. 

• The addressed drive has not been assigned to the channel 
path over which the command was received. 

The Set Path Group ID command sends 1 2 bytes of path group 
ID information from the host to the addressed drive. If fewer 
than 1 2 bytes are sent to the control unit, the command fails, 
and Unit Check (status bit 6) and Command Reject (sense byte 
bit 0) are set. If more than 12 bytes are specified in the 
CCW, only the first 1 2 bytes are sent from the host. 



Suspend Multipath Reconnection (X'SB') 

The Suspend Multipath Reconnection command is a supervisor 
command used in a channel program. This command causes 
the addressed drive to have a connection with the channel path 
over which the command is received, but only for the length of 
time the channel program that it is a part of is active. Therefore, 
all the status information and data for the channel program are 
sent to and from the host system along the channel path that 
was used to send the Suspend Multipath Reconnection 
command. Any multipath dynamic path definitions are ignored. 

If an earlier Mode Set command inhibited supervisor commands 
in the channel program in which the Suspend Multipath 
Reconnection command appears, the Suspend Multipath 
Reconnection command fails, and Unit Check (status bit 6) and 
Command Reject (sense byte bit 0) are set. 

This command executes even if the addressed drive is not ready 
or is not on-line in the subsystem. 
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Synchronize (X'43') 

The Synchronize connmand causes synchronization between the 
drive and the host processor after buffered operations. This 
comnnand ensures that, during a buffered write operation, all the 
buffered data is written on the tape and the tape is moved to 
receive the next record. The comnnand completes execution 
only after all I/O operations for the addressed drive have 
completed processing and all the write data is moved from the 
buffer to the tape. 

When write-type data has to be written from the buffer to the 
tape before the Synchronize command can complete execution, 
the data channel is disconnected by channel command retry. 

The Synchronize command is normally used by the system 
control program before a tape volume is closed. Therefore, you 
do not usually have to specify the Synchronize command. 

Other commands sent by the host that perform the same 
operation as a synchronize operation are: 

Write Tape Mark 

Erase Gap 

Locate Block 

Rewind 

Rewind Unload 

Any space command, such as Forward Space Block 

Any read-type command that follows a write-type command 

As a result of the Synchronize command, no data is sent on the 
channel path. However, the Synchronize command is not used 
as an immediate command as defined in System/370 Principles 
of Operation. 

Note: The System/370 channel does not permit a 
zero-count field in a CCW. However, because no data is 
sent as a result of the Synchronize command and 
because the Synchronize command is not an immediate 
command, the non-zero length in the CCW normally 
causes an incorrect-length indication to appear in the 
CSW when the command completes execution. 
Therefore, when the Synchronize command is 
programmed, the Suppress Length Indication bit should 
be set to 1 in the CCW. 



the addressed drive is not ready, a Unit Check status bit is set 
along with other status, if any. 

The Test I/O command does not reset any contingent 
connections. 

Note: The Test I/O (TIO) host instruction sends the 
Test I/O command to the control unit. If an all-zero 
command code is used in a channel program, that 
command is invalid and results in a channel program 
check. 

Unassign (X'C7') 

The Unassign command terminates an earlier assignment of the 
addressed drive to the exclusive use of a channel path or channel 
path group. The command must be sent over a channel path to 
which the addressed drive was assigned before. When the 
Unassign command is sent over a channel path to which the 
addressed drive was assigned before, it is executed even if the 
drive is not ready or off-line. If the Unassign command is sent 
over a channel path to which the addressed drive was not 
assigned, the Unassign command causes Unit Check (status bit 
6) and Command Reject (sense byte bit 0) to be set. 

The Unassign command is a supervisor command. Therefore, if 
a Mode Set command that inhibits execution of supervisor 
commands precedes the Unassign command, the Unassign 
command fails, and Unit Check (status bit 6) and Command 
Reject (sense byte bit 0) are set. 

The Unassign command passes 1 1 bytes of information (named 
an argument) to the subsystem. These 1 1 bytes can contain all 
zeros, which release the addressed drive from the assignment to 
the channel path group over which the command was received. 
If the channel path over which the command was received was 
not grouped by a Set Path Group ID command before, the 
control unit assumes that the group consists of a special group 
of one channel path. 



If the 1 1 bytes contain non-zeros, they are interpreted as a 
channel path group ID as set up by the Set Path Group ID 
command (described earlier in this section). The contents of the 
1 1-byte argument are compared to the channel path group ID 
assigned before, and the drive is released from those channel 
paths that have the same path group ID. However, if the 
addressed drive is not assigned to a channel path group ID that 
matches the one specified in the Unassign argument, Unit Check 
(status bit 6) and Command Reject (sense byte bit 0) are set. 
The Unassign command does not have to contain an argument 
that matches the channel path group ID for the channel path 
over which the Unassign command was sent. 

Note: The Unassign command can be sent from any 
host processor along any assigned channel path and can 
release the addressed drive from any correctly specified 
channel path, even if that channel path is attached to 
another host. 

Write (XV V) 

The Write command causes data to be written from the host to 
the addressed drive. The control unit buffer makes up for the 
difference in data rate between the channel and the drive. 

Note: The drive writes variable length data on the 
tape. However, the drive does not keep a count of the 
number of bytes written. This says that a Write 
command from the host must be programmed with the 
Suppress Length Indication bit set to 1 in the Channel 
Command Word (CCW). If this bit is not set to 1, the 
channel sends an incorrect length signal to the host. 

The Write command sends an initial status of zero and an 
ending status when both Channel End and Device End bits are 
set. 

Write Tape Mark IX' IF') 

The Write Tape Mark command writes a special pattern on the 
tape. One tape mark separates two files; two tape marks 
indicate the end of the tape. 

Note: A block ID is assigned to a tape mark when it is 
read or written, but the block ID is not physically written 
on the tape. 



Test I/O (XVO') 

The Test I/O command causes the status of the addressed drive 
to be sent to the host. The status byte is sent to the host 
system during the initial selection sequence. 

If earlier status is waiting or stacked, that status is given in 
response to the Test I/O command. If no status is stacked and 
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To start an I/O operation to the drive an initial selection of the 
drive is first performed. 

Note: Control units send commands, drive addresses, 
and write data across the device control bus (DCB) and 
receive the drive address (complemented) and status 
information from the drives across the DCB. Control 
units receive read data from the drives across the read 
data bus. 

Initial Selection 

To start an initial selection sequence the control unit activates 
'select out' Q to the drive by setting bit of the device tag 
register (DTR). The DTR is an external register that is used by 
the microcode to transfer control tags to and from the drive 
across the DCB. Each drive removes its own 'alert' Q by 
testing for the device control bus being clear. 

Note: An alert is a signal given by the drive and is 
used to gain the attention of the control unit after the 
completion of a disconnected drive operation. 

When the DCB is cleared of 'alerts' the control unit places the 
drive address on the bus and activates 'address out' Q by 
setting bit 1 of the DTR. 

The control unit sets bit 2 of the DCR Q and switches the 
bi-directional bus to the send (write) mode. The drive address 
on the bi-directional bus is then gated to the drive. 

The drive activates 'address in' Q to the control unit by setting 
bit 5 of the DTR. The control unit switches the bi-directional 
bus to the receive (read) mode by setting the DCR bit 2 Q to 
zero (read) and waits for a response from the drive. The drive 
responds by putting its complemented address on the bus. 
When the control unit reads the complemented drive address, 
'address out' Q is deactivated. 

Note: If the address is not correct 'select out' is 
deactivated and the operation is ended. If the returned 
drive address was correct the control unit switches the 
bus to the send (write) mode and 'address in' Q is 
deactivated. 

With 'address out' not active the control unit activates 
'command out' Qto the drive by setting bit 2 of the DTR. The 
control unit decodes the command and puts it on the bus to the 
drive. After the command has been sent to the drive the 
bi-directional DCB is switched to receive (read) and the control 
unit waits for a response from the drive. 



Note: The first status byte reports any error 
conditions that may exist (unit check) and the status of 
the drive (repositioning, performing a manual rewind 
unload and so forth). 

The drive responds by placing status byte 2 on the bus to the 
control unit and activating clock B in' m. The control unit 
accepts the second status byte and drops 'clock A out'. 

Note: The second status byte pertains to the drive 
and tape cartridge (ready, at beginning-of-tape, at 
end-of-tape, or file protected). 

When both status bytes have been accepted, the control unit 
resets command out' Q] and the drive resets status in' (JJ. 

Select out remains on if: 

• The command was a burst command. 

• The command was a control type with data to be 
transferred. 

Select out is reset if: 

• A control command and no data is to be transferred. 

• The command was an immediate command. 

• The status byte contained unusual or unexpected 
information. 

This ends the initial selection sequence to the drive. The drive is 
now ready for a data transfer operation. 



Select Out 
Address Out 
Address In 
Command Out 
Status In 
Enable Wr i te 
Clock A Out 
Clock B In/Out 
DCB Read=0, Write=l 



Alert Sequence 

An alert' sequence is started by the drive when: 

• A disconnected sequence is complete 

• The drive goes from not ready' to 'ready' 

• Repositioning is complete 

• A manual rewind unload is started 

• Request processor microcode patches 

Whenever the drive needs to communicate with the control unit, 
it sets an alert' bit in the drive device alert register (DAR) and 
also the control unit device interrupt register (DIR). 

The DIR bit set corresponds to the drive sending the alert. If the 
remote connection is used, the register bit still corresponds to 
the drive sending the alert. 

Once an 'alert' has been set in the control unit DIR the control 
unit must initiate an 'initial selection' sequence to the drive to 
clear the alert. 



The control unit sets 'select out' in the device tag register and 
switches to send mode. The drive address is placed on the 
device control bus (DCB) and 'address out' is set into the DTR. 
The DCB is switched to receive mode and address in' is 
activated. The control unit waits for a response from the drive. 
When the address complemented is received, address out' is 
reset followed by 'address in'. The sequence continues as for an 
initial selection. The status bytes sent to the control unit at the 
end of the sequence contains the alert information. The drive 
alert is reset in the DIR and the control unit and drive are ready 
for the next operation. See the 'initial selection' sequence timing 
chart. 
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Figure 1 . Control Unit to Drive Initial Selection Sequence 
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Ending Sequence (Control Unit Initiated) 

An "endiny iiH(|ij«iu:e ' (iIhvk e titt)|)) ib used \o disconnect the 
(irive from the control unit An " endiiuj secjijence" can be 
started by the control iinit oi the <irive. except tor a "data 
transfer sequence." whict) can only l)e eiuietl by the control unit 

Note: If address in' is active before the 'endiny 
sequence," and is inactive when con^niand out 
becomes active, it intiicates a microcoiie detected error 
If address in' beconms active wfiile comntaruf out' is 
active, a hardware error is indicated (check 1), 



The "ending sequence " for a data transfer starts when either 
"write enable' (write operation) Q at read gate' (read operation) 
IS reset. The control unit checks for address in' Q from the 
drive. If no errors are detected, the control unit activates 
command out' Q to the drive. 

'Address in' Q is again checke(i for an indication of an error, by 
the control unit. The drive activates status in' Q and the control 
unit checks for address in' Q again (any errors). The drives 
status byte 1 Q is sent to the control unit across tfie device 
control bus (DCB). Address in' ^J] is checked again (indicating 
errors) by the control unit. 

'Clock A out' Q is activated requesting status byte 2 from the 
driv e and 'clock B in' Q is activated verifying that status byte 2 
m has been sent to the control unit across the DC B. After the 
control unit receives status b yte 2 clock A out' |Q is 
deac tivat ed and 'address in' Q] is checked once again. Clock 
B in' m is deactivated and 'status in' |Q is then deactivated 
indicating no more status bytes are to be sent. 



Both status byte s fro m the drive have been received, and at this 
time 'select out' m is deactivated. 'Command out' m is 
deactivated stopping the drive, completing the ending sequence. 
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Figure 1 . Ending Sequence (Device Stop) 
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Write Operation 

A write operation is started when the control unit sends a write 
command across the device control bus (DCB) to the drive. This 
starts tape motion and conditions the drive to write. After the 
tape has reached the correct speed and is at the correct place to 
start writing, the drive signals the control unit by activating the 
'gap in' Q line to the control unit. The write status/error 
register (WSE) bit Q must be on to indicate to the drive that 
this is a write operation. 

The write control register (WCR) Q is set with the following: 

• Bits and 1 - Starting Block ID Sequence '00' 

• Bit 5 - Write data flow operation enabled 

• Bits 6 and 7 - Write data flow operation 

At this time the interblock gap (IBG) Q, which is supplied by the 
control unit, is written. After the IBG has been written a check 
is made to ensure that the write operation Q is still being 
performed by testing bit of the WSE register. A check is 
made to ensure that the correct write control register (WCR) bits 
Qj were set by doing a compare. 'Gap out' Q is a signal from 
the control unit indicating that the IBG has been recognized. 
The channel then starts sending data through the write data 
flow to the drive. As it is written the data is converted to the 
3480 tape format. 

When a data block Q has been written a Block ID (sequence 
number) is added to the end of the data block, and a sequence 
count is set into the WCR for each block written. Both of these 
are recorded as part of the data record. 

An 'end write' (write stop) Q line (bit 1 of the WSE register) 
signals the end of each data record. This line is a result of a 
count of 'write request' signals from write data flow to the 
channel. The control unit can now issue a command to the 
write data flow that specifies either a new record is to be 
written or to stop writing. A new IBG is written in either case. 

If a new record is to be written, set a Block ID number and 
advance the sequence number and reset the 'end write' (write 
stop) line. If the command is to stop writing because of the end 
of data, the drive is signaled to stop by the control unit. 



1. 



Reset the WCR write data flow operation enable UJ. 



2. Reset end write (write stop) 



3. The WSE register bit (write operation) should be off 
If it is not, an error is indicated. 



The drive slows down and comes to a stop. The tape moves 
backward to the write stoplock position, which is in front of the 
IBG. The drive assumes that the next command is another 
write-type operation. The drive is now in position for the next 
command. 
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Figure 1 . Write Operation 
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Serial Interconnection Sequence 

The serial interconnection (using the device control bus) is used 
when the control unit is busy using the parallel interconnection 
on another drive. 

The serial interconnection contains three signal lines: 

• Repositioning In - is a line from all attached drives to the 
control unit. It indicates that the drive is repositioning or 
not at the stoplock position. 

• Serial Clock Out - is a line from the control unit to all 
attached drives. It clocks the serial information to ail drives. 
There are 1 8 serial clock out pulses. There is no response 
to this line. 

• Serial Data Out - is a line from the control unit to all 
attached drives. It sends information to all nonselected 
drives together with 'serial clock out'. The 'serial clock out' 
gates the 'serial data out' line. 

The serial interconnection saves time by getting another drive up 
to speed ('early start') while the parallel interconnection is in use 
with another drive using the parallel interconnection. (Only 
commands are sent across the serial interconnection.) 



Data is sent to the drive, serial by bit, as an 18 bit word that 
contains an address and command. No response is sent to the 
control unit from the drive unless the drive is repositioning. If 
the drive is repositioning, the repositioning in' line is activated 
to the control unit. 

The serial command must be followed on the parallel 
interconnection with the same command before the drive is up 
to speed and has activated the 'gap in' line. 

Note: The initial selection sequence and the command 
must be completed over the parallel interconnection to 
the drive before 'gap in' is received at the control unit. 

The parallel command is then executed from this point. If no 
parallel command is received by 'gap in' time, the drive goes to 
the serial stoplock position and waits for a parallel command. 



There are seven serial interconnection commands. 

(06) Clamp 

(07) Unclamp 

(08) Reset A 

(02) Read Forward 

(03) Read Backward 
(OA) Write 
(00) Test I/O 



The Clamp, Unclamp, and Reset A commands are issued when 
he drive is suspected of not operating correctly. The Read 
Forward, Read Backward, and Write commands are issued to 
cause tape movement. 

When the serial command is received, and the drive is not at the 
correct stoplock, the drive repositions to the correct stoplock for 
the serial command just received and then sends an 'alert' to 
the control unit. 

The Test I/O command causes hardware to gate the status on 
the 'repositioning in' tag line. 



Serial Format 

The serial command is a string of 18 data bits with 18 
associated clock pulses. 

The format is as follows: 

1 . At least nine logical ' 1 's' in a row (preamble) Q. 

2. Followed by one logical '0' Q. 

3. The three drive address bits (low order first) Q. 

4. The four command bits (low order first) Q. 

5. One parity bit associated with steps 2, 3, and 4. 0. 

If the correct preamble is not received by the serial 
interconnection, no serial command is decoded. 



I 4 Command Byte 

P 1 2 3 ^ 5 6 



Lc. 



J L Address -J 



ommand ■ 
Par i ty Must Be Zero -J 



Example: 

Command = OA (Write Command) 

Serial Clock Out 



Address = 5 
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Figure 1 . Serial Interconnection 
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The control unit must communicate with both the channel of the 
host system and with each of the tape units of the subsystem. 
A method for this communication is supplied by two I/O 
connections, channel to the control unit and control unit to the 
drive. See the diagram on the following page. 

The basic timing sequence of the interface is found in IBM 
System/360 and System/370 Interface Channel to Control Unit 
Original Equipment Manufacturers Information Manual, 
GA22-6974. 

Channel to Control Unit Interface 
Bus Out 

There are eight information lines plus one parity line on 'bus 
out'. Bus out is used to send a control unit address, device 
address, commands, and data to the control unit from the 
channel. 

Bus In 

There are eight information lines plus one parity line on 'bus in'. 
Bus in is used to send a control unit address, device address, 
status information, sense information, and data to the channel 
from the control unit. 

Operational Out 

The 'operational out' tag is a line from the channel that connects 
the control unit to the channel. When 'operational out' is 
deactivated, the existing operation across the interface must be 
reset. 

Address Out 

'Address out' is a tag line from the channel to the control unit. 
It is used to signal the control unit to decode the control unit 
and device address sent on bus out. The control unit then must 
activate 'operational in' to the channel. 

Hold Out 

'Hold out' is a line from the channel to the attached control unit 
and is used with 'select out' to synchronize control unit 
selection. 

Select Out 

'Select out' is a line from the channel to the control unit and, 
together with 'select in', supplies a loop for scanning the 



Command Out 

'Command out' is a line from the channel to the attached control 
unit and is used to signal the selected device in response to 
'address in', status in', or service in' from the control unit. 

Service Out 

'Service out' is a tag line from the channel to the control unit 
and is a response to status in' or service in'. It indicates to the 
control unit that the channel has received information sent on 
bus in' or has supplied (on bus out) the data requested by 
'service in'. 

Data Out 

'Data out' is a tag line from the channel to the control unit and is 
used in response to a signal on 'data in'. A signal on 'data out' 
indicates the channel has received the information on bus in' or 
has supplied (on bus out) the data requested by 'data in'. 

Suppress Out 

'Suppress out' is a line sent from the channel to the control unit 
and is used alone or together with other out tags to supply the 
signal to suppress data, suppress status, do command chaining, 
or a selective reset. 

Select In 

'Select in' is a line that extends 'select out' from the from the 
channel to the control unit and is returned to the channel as 
'select in'. 'Select in' is only returned to the channel if no device 
address has been decoded. 

Operational In 

'Operational in' is a line from the control unit to the channel and 
is used to signal the channel that the device has been selected. 
It must remain active for the complete time of the selection. 

Address In 

'Address in' is a line from the control unit to the channel and is 
used to signal the channel that the addresses of the control unit 
and the selected device have been placed on channel bus in' 
(CBI). 

Status In 

'Status in' is a line from the control unit to the channel and is 
usea 10 signal me cnannei mat tne seiecida control unit nas — ~~ 
placed status information on CBI. 



Service In 

Service in' is a tag line from the control unit to the channel and 
is used to signal the channel when the selected device is ready 
to send or receive a byte of data. 'Service in' on a read 
operation validates data on bus in', and on a write operation 
acknowledges receipt of data on bus out'. 

Meter In 

'Meter in' is a line from the control unit to the channel and is 
used to enable the subsystem after status has been cleared. At 
the end of the operation being executed, 'meter in' is 
deactivated, status is cleared, and the subsystem is disabled. 

Data In 

'Data in' is a tag line from the control unit to the channel and is 
used to signal the channel that the selected control unit has a 
byte of information for the channel. 

Request In 

'Request in' is a line from the control unit to the channel and 
indicates the control unit is ready to present status information 
or data, and is therefore requesting a selection sequence. 

Disconnect In 

'Disconnect in' is a line from the control unit and permits the 
control unit to signal the system of a failure that could prevent 
the control unit from signaling correctly over the interface. 

Mark In 

Used in a command-retry sequence. If during the execution of a 
command, the control unit finds a condition that requires a retry, 
the control unit requests command retry by activating 'mark 
in' and 'status in' while sending a unit check and status modifier 
together with channel end and/or device end to the host 
system. The channel acknowledges the request for command 
retry by indicating command chaining. 

Mark Out 

'Mark out' is only used with the "Bus Extension Feature. " This 
feature extends the interface by adding an extra bus to permit 
data transfer of either one or two bytes in parallel. During the 
transfer of data between the channel and the control unit, the 
mark out' lines must be valid the same time as the data on the 
'bus out' lines and indicates the number of bytes provided by 



Control Unit to Drive Interconnection 
Select Out 

'Select out' is a line from the control unit to the drive. 
Whenever select out' is inactive, all lines from the drive to the 
control unit must be inactive, except for the device control bus 
(DCB) when sending alerts to the control unit. Any operation 
on the interconnection must be reset, except that operations at 
the device continue to a normal stopping point. 

Address Out 

Address out' is a line from the control unit to all attached 
drives. The address of the needed drive is placed on the DCB, 
following the activating of 'select out', signaling ail drives to 
decode the address. Address in' is deactivated after the 
complemented drive address has been returned to the control 
unit. 

Address In 

'Address in' is a line from all attached drives to the control unit. 
It is the response to 'address out' to signal the control unit that 
the complemented drive address is correct on the DCB. 
'Address in' remains active until 'address out' is deactivated. 

Address in' is used after the above sequence to indicate any 
error or unusual condition that occurs before the ending 'status 
in'. 

When 'address in' becomes active in response to 'command 
out' it means a drive hardware error. 



♦ ho oh 



qinno! on 
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to the channel only when 'select out' is sent to the control unit. 
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Command Out 

Command out' is a line from the control unit to all attached 
drives. The command must be correct on the DCB before 

command out' is activated. It is a response to 'address in' 
going inactive during initial selection and indicates to the 
selected drive that the command is correct on the DCB. 
'Command out' remains active until 'status in' is received. 

When used during a data transfer sequence, data transfer stops, 
and there is no information on the DCB associated with the tag. 
'Status in' is activated in response. 

Status In 

'Status in' is a line from all attached drives to the control unit. It 
verifies the first status byte and remains active for both status 
byte 1 and status byte 2. Status byte 2 is requested when the 
control unit activates 'clock A out' and is verified by the drive 
activating 'clock B in'. 

During the initial selection sequence, 'status in' is in response to 
'command out' going active and goes inactive after 'command 
out' is deactivated. 

Repositioning In 

'Repositioning in' is a line from all attached drives to the control 
unit. It indicates that the drive is repositioning or not at a 
stoplock position. The 'repositioning in' response occurs after 
the command byte Is received. 

Gap In /Out 

'Gap in/out' is a bi-directional line between the control unit and 
all drives. The line is used by the control unit (gap out) and the 
selected device (gap in) during data transfer sequence to indicate 
the relative position of the tape and the read/write head. 

Clock A Out 

'Clock A out' is a line from the control unit to all attached drives 
and is activated when the control unit requests the second 
status byte from the drive. 

Clock B In /Out 

'Clock B in/out' is a bi-directional line between the control unit 
and all attached drives. These lines are used during a data 
transfer, control transfer, sense transfer, and a status 2 transfer 
sequence. 



Notes: 



The bus and tag terminators are installed on the last control 
unit during installation. 

There can be from one to four channels for each control unit 
or from one to eight channels for a two control unit 
subsystem. 



Channel 



Operational Out 
Address Out 
Hold Out 
Channel Tags Out Select out 
■Hi^M«aMM^MMHM_aCommand Out 
Service out 
Suppress Out 
Data Out 



Channel Bus Out 



Channel Tags In 



Channel Bus In 



Bus 
Bus 
Bus 
Bus 
-Bus 
Bus 
Bus 
Bus 
Bus 
Mark 



Out 
Out 
Out 
Out 
Out 
Out 
Out 
Out 
Out 
Out 



Bit 
Bit 
Bit 
Bit 
Bit 
Bit 
Bit 
Bit 
Bit 



Operational In 
Select In 
Address In 
Status In 
■Service In 
Request In 
Meter In 
Data In 
Disconnect In 



Bus 
Bus 
Bus 
Bus 
-Bus 
Bus 
Bus 
Bus 
Bus 
Mark 



In 
In 
In 
In 
In 
in 
In 
In 
In 
In 



Bit 
Bit 
Bit 
Bit 
Bit 
Bit 
Bit 
Bit 
Bit 



Channel Bus Out 



Channel Tags Out 



Control Unit 



See Notes: 



See Notes: 



See Notes: 



See Notes: 
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Address Out 

Address In 

Command Out 
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Gap In/Out 
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Serial Operation 

(Repositioning In 
Serial Clock Out 
Serial Data Out 
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This is a list of acronyms that are used extensively in the 
explanation of the microprocessor to channel adapter operation. 



MP - 


Microprocessor 


SS - 


Status Store 


CA - 


Channel Adapter 


RAM 


- Random Access Memory 


CCC 


- Channel Card Control 


CDR 


- Channel Data Register 


CCA 


- Channel Card Address 


CRR 


- Channel Response Register 


CER 


- Channel Error Register 


XR - 


External Register 


CDTI 


- Channel Diagnostic Tag In 


Register 1 


CTO 


- Channel Tag Out 



Communication between the MP and the CA is accomplished 
through the SS. The MP sends orders to XRs in SS, which are 
sent on to the CA. 

The adapter and device address, or 'RAM' offset, are sent 
through the CCC register. Any data sent or received is through 
the CDR. The actual order and RAM page number Is sent 
through the CCA register. Writing the CCA register causes the 
order, address, and data to be sent to the CA. When the order 
is completed, the CA returns any data requested through the 
CDR register. Also, a response is returned and loaded into the 
CRR. 

The MP monitors CCR bit 6 (order complete) and CCR bit 7 
(order successful) to determine the results of the order sent. 
Errors are set in the CER. 

Note: Some of the external registers in the SS are 
read only, write only, or both. 



MP to SS Communications 

The MP to SS communication is through the normal external 
register path. 

Major functional lines Include the following: 

• XR ADR EXT Bits and 1 - set from the processor control 
register bits 6 and 7. 

• XR ADR Bus Bits P, 0-4 - bits 0-4 are set from the five bits 
on the control storage data bus that corresponds to the XR 
address in the instruction. The 'P' bit is generated to 
maintain even parity on this bus. 

• XR Data Bus P, 0-7 - a bi-directional bus for read or write 
data. 

• XR Read Gate - active at S18-S21 time for XR read. 

• XR Write Gate - active at S0-S13 time for XR write. 

• XR Load - active at S5-S7 time. If XR write gate is on, the 
addressed register is loaded with the data on the XR data 
bus. This signal is generated by the control store card and 
always occurs. No writing occurs unless the write gate is 
also on. 



SS to CA Communications 



SS to CA communications is accomplished by a polling 
sequence. SS polls each CA in sequence. A poll operation has 
four conditions, S0-S3, determined by the binary bits 1 and 2. 

If SS receives an order from the MP for the CA, the order and 
address is sent during SO time, also data if required, is sent or 
received during S2 time. If the CA has an order for SS to 
process, it sends the order to SS during SI time, and SS 
responds during S3 time. 

SS to CA path includes the following functional major lines: 

• Select Bus 0-3 - bits through 3 select channel adapters A 
through D. 

• Data Bus P, 0-7 - bi-directional bus for read, write, or 
control data. 

• Response Bus P, 0-3 - bi-directional bus for control or 
response data. When the response bus contains response 
data it is defined as follows. 

During S2 time (SS execution of a MP order) 

Bit - adapter installed 

bit 1 - adapter installed 

Bit 2 - order complete 

Bit 3 - order successful 
During S3 time (SS execution of a CA order) 

Bit - response valid 

Bit 1 - no errors detected 

Bit 2 - adapter permitted 

Bit 3 - assign successful 

• Order State - active when SS external register 01 (CCA) has 
been set with an MP order for the channel adapter. 

• Binary State Bit 1 and 2 - decode of these lines determines 
S0-S3 times. 
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Microprocessor To Channel Adapter Operation (Continued) 



MP to SS to CA Communication 

EXAMPLE: 

Assume that the MP is running the channel wrap test EE62, and 
wants to activate the 'operational in' tag line, and also check 
that it wraps to the 'operational out' tag line. This is 
accomplished by the following operation. 

1 . The MP sends a CA order and the required data to SS to 
activate the operational in' bit in the CDTI register. 

2. On the next poll, SS sends the order and data to the CA 
which activates the operational in' bit in the CDTI. With 
the wrap blocks installed, 'operational in' is wrapped to 
'operational out'. 

3. Because the CTO register is a status register external to the 
RAM, the MP must first write the CTO into the RAM 
position assigned to this register. Later it can be read out to 
determine if the 'operational in' bit is on. Therefore, the MP 
sends a CA order to SS to write the CTO into the RAM. 

4. On the next poll SS sends the order to the CA, and the CTO 
is written into the RAM. 

5. The MP now sends the necessary order to SS to read the 
RAM location just written. 

6. On the next poll SS sends the order on to the CA which 
reads the assigned RAM location and sends the data back 
to SS where it is loaded into the CDR. 

7. The MP checks the results in the CDR with a normal XR 
read to SS. 



MP to SS Operation (Set CDTI Bit On) 

The following three diagrams relates to Step 1 of the EXAMPLE. 
• MP sets CDR register to X'80'. 

1 . Gate X'05' to the XR address bus. 

2. Gate X'80' to the XR data bus. 

3. Activate the write gate and XR load. 
MP SS 







XR ADR = 05 




XR Data = 80 


XRA 


05 


Wrt Gate 




XR Load 










MP sets CCC to X'BB'. 

1 . Gate X'OC to the XR address bus. 

2. Gate X'BB'to the XR data bus. 

3. Activate the write gate and XR load. 
MP SS 









XR ADR = 00 


XR Data = SB 


XRA 


00 




Wr i te Gate 










XR Load 




-- 






MP sets CCA to X'03'. 

1 . Gate X'03' to the XR address bus. 

2. Gate X'D3' to the XR data bus. 

3. Activate the write gate and XR load. 



MP 




XR ADR » 03 








XR Data - D3 


XRA 


03 




Wr i te Gate 








XR Load 






_ 






Microprocessor To 

SS to CA Operation (Set CDTI Bit On) 

The following two diagrams relate to Step 2 of the EXAMPLE. 
• Status store polls at SO time. 

1 . Gate CCA register to the data bus (MP order and RAM 
page number). 

2. Gate CCC register bits 0-3 to the select bus (channel 
adapter address). 

3. Gate CCC register bits 4-7 to the response bus (page 
offset). 



Channel Adapter Op. (Cont.) OPER 205 

MP to SS Operation (Write CTO into RAM) 

The following two diagrams relate to Step 3 of the EXAMPLE. 
• MP sets CCC register to X'SV. 

1 . Gate X'OC to the XR address bus. 

2. Gate X'8 1 ' to the XR data bus 

3. Activate the write gate and XR load. 
MP SS 



SS 



CA 



CCC 


8B 


CCA 


D3 


CDR 


80 



Sel Bus 



Data Bus = D3 

< ► 



Resp Bus = B 

< ► 



SO Time 



RAM 



CDTI 





Status store poll at S2 time. 

1 . Gate CDR register to the data bus. 

2. CA write data into RAM page 3, offset B (CDTI). 

3. CA sets response bus to X'F' (order complete and 
successful). 




CA 



Sel Bus 



Data Bus 

M 



80 



Resp Bus = F 

< ► 



S2 Time 



RAM 


CDTI 


80 





The CDTI register bits are: 



it Operational In 

it 1 Address In 

it 2 Select In 

it 3 Request In 

it 4 Status In 

It 5 Service In 

it 6 Data In 

it 7 Disconnect In 







XR Adr = 00 




XR Data = 8l 


XRA 


00 


Wr i te Gate 




XR Load 










• MP sets the CCA register to X'D3'. 
1. Gate X'03' to the XR address bus. 
2- Gate X'D3' to the XR data bus. 
3. Activate the write gate and the XR load. 

MP 







XR ADR = 03 




XR Data = D3 


XRA 


03 


Wr i te Gate 




XR Load 
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Microprocessor To Channel Adapter Operation (Continued) 



SS to CA Operation (Write CTO into RAM) 

The following two diagrams relate to Step 4 of the EXAMPLE on 
OPER 205. 

• Status store poll at SO time. 

1 . Gate the CCA register to the data bus (MP order and 
RAM page number). 

2. Gate the CCC register bits 0-3 to the select bus 
(Channel Adapter Address). 

3. Gate the CCC register bits 4-7 to the response bus 
(Page Offset). 



SS 



CCC 


81 


CCA 


D3 


CDR 





Sel Bus = 8 



CA 



Data Bus 

^ 



D3 

— ► 



Resp Bus = 1 
4 ► 



SO Time 



RAM 



CTO 





Status store poll at S2 time. 

1 . CA writes CTO register into RAM page 3, offset 1 
(CTO). 

2. CA sets response bus to XT' (order complete and 
successful). 



Sel Bus = 8 




Data 


Bus 


s 


N/A 


Resp 


Bus 


3 


F 


S2 T 


ime 








MP to SS Operation (Read RAM CTO location) 

The following two diagrams relate to Step 5 of the EXAMPLE on 
OPER 205. 

• MP sets CCC register to X'8 V 

1 . Gate X'OO' to the XR address bus. 

2. Gate X'8 1 ' to the data bus. 

3. Activate the write gate and XR load. 
MP SS 



XRA 


00 



XR ADR « 00 



XR Data 

< 



81 



Write Gate 



XR Load 



CCC 


81 


CCA 




CDR 





MP setsCCA toX'C3'. 

1 . Gate X'03'to the XR address bus. 

2. Gate X'C3'to the XR data bus. 

3. Activate the write gate and XR load. 
MP SS 



XRA 


03 



XR ADR = 03 



XR Data = C3 

► 



Write Gate 



XR Load 



CCC 


81 


CCA 


C3 


CDR 
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SS to MP Operation (Read RAM CTO location) 

The following two diagranns relate to Step 6 of the EXAMPLE on 
OPER 205. 

• Status store poll at SO tinne. 

1 . Gate CCA register to the data bus (MP order and RAM 
page number). 

2. Gate CCC register bits 0-3 to select bus (CA address). 

3. Gate CCC register bits 4-7 to response bus (page 
offset). 



Sel Bus 




Data 


Bus 


as 


C3 


Resp 


Bus 


- 


1 


SO T 


ime 




_^ 




Status store poll at S2 time. 

1 . CA gates RAM data X*80' to the data bus. 

2. SS writes data to the CDR. 

3. CA sets response bus to X'F' (operation complete and 
successful). 



SS 



CCC 


81 


CCA 


C3 


CDR 


80 



Sel Bus = 8 



CA 



Data Busd = 80 



Resp Bus = F 



S2 Time 



RAM 



CTO 


80 



MP External Register Read (Read Data into 
CDR) 

The following diagram relates to Step 7 of the EXAMPLE on 
OPER 205. 

• MP reads CDR register in status store 

1 . Gate X'05'to the XR address bus. 

2. Activate the read gate. 

3. SS gates the CDR register X'80'to the XR data bus. 
MP SS 



XRA 


05 



XR ADR « 05 



XR Data 

<4- 



80 



Read Gate 



CCC 




CCA 




CDR 


80 



The CTO register bits are: 

Bit Operational Out 

Bit 1 Address Out 

Bit 2 Select Out 

Bit 3 Hold Out 

Bit 4 Command Out 

Bit 5 Service Out 

Bit 6 Data Out 

Bit 7 Suppress Out 
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Microprocessor To Channel Adapter Operation (Continued) 
MP to SS to CA Data Flow 



Microprocessor To Channel Adapter Op. (Cont.) OPER 215 
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XRA Reg 
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PCR 7 
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XR 1 
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XR 2 
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XR 3 
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PCR Register 



Bit 6 



Bit 7 



CS Data 
Bus 



XR LTH 
0-4 



PG 



XR ADR EXT Bits 0-1 



XR ADR Bus P, 0-k 



XR Data Bus P, 0-7 



XR Read Gate 



XR Write Gate 



XR Load 



SS 



External Regs 



XR 


XRA 


Reg 


R/W 


00 


00 


CCC 


R/W 


01 


03 


CCA 


R/W 


02 


05 


CDR 


R/W 


03 


06 


CER 


R 


03 


06 


CMR 


W 


07 


OF 


CRR 


R 



Select Bus 0-3 



Data Bus P, 0-7 



Response Bus P, 0-3 

^ ^ 



Order State 



B i nary T imi ng 
(Bits 1 and 2) 



CA 
n 
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RAM PAGES 
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Figure 1 . Microprocessor To Channel Adapter Data Flow 

XRA Decode 

The following is an exannple of XRA decoding, using status store 
external register 02. 
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2 


3 


k 


5 


6 


7 


EXT 



EXT 
1 


ADR 



ADR 
1 


ADR 
2 


ADR 

3 


ADR 


ADR 
P 
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Status store is selected by bits and 1 set to GO. 

Bits 2 through 7 are set to a binary value of the external register 
with even parity. 

The result is XRA = X'05' 

Channel Card Control Register 

The following is the layout of the channel card control register. 
CCC Register XRA Register = 00 






1 


2 


3 


k 5 


6 7 


CA 
A 


CA 
B 


CA 
C 


CA 

D 


Page ( 


Iffset 



Channel Card Address Register 

The following is the layout of the channel card address register. 
CCA Register XRA Register = 03 



2 3 

H h— 



MP Order 
-J I L 



_ — , _- 

k 5 6 

— H h 



7 



RAM Page 
J I L- 



Channel Data Register 

The following is the layout of the channel data register. 
CDR XRA Register = 05 



RAM Read/Write Data 
J I I I I L. 



7 



Status registers external 
to the RAM. In order to 
inspect, write into RAM, 
and read the RAM. 



Control Registers external 
to the RAM. Write to the 
RAM wr i tes into the 
register and RAM. 



Off- 


RAM PAGE 3 


set 







CBO-Channel Bus Out 


1 


CTO-Channel Tag Out 


2 


CBI-Channel Bus in 


3 


CTI-1-Channel Tag In 1 


k 


CTI-2-Channel Tag In 2 


5 


CAE-Channel Adapter Error 


6 


CAS-Channel Adapter Status 


7 


Unused 


8 


CDBO-Channel Diagnostic Bus Out 


9 


CDTO-Channel Diagnostic Tag Out 


A 


CDBI-Channel Diagnostic Bus In 


B 


CDTI-Channel Diagnostic Tag In 


C 


CDC-Channel Diagnostic Control 


D 


Unused 


E 


Unused 


F 


CIR-Channel Interrupt Request 
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IML Diskette Drive Operation 

The initial microprogram load (IML) diskette drive is either a 5.25 
inch or a 3.5 Inch disk drive. The 5.25 inch drive provides 500 
kilobytes of unformated storage on a double density, double 
sided, flexible diskette. The 3.5 inch disk drive provides 1 
megabyte of unformatted storage on a double sided diskette. 
The purpose of the diskette drive is to IML the fuctional 
microcode for the 3480 subsystem. 

The IML is accomplished during a 3480 power on, or by pressing 
the IML switch when the control unit Test/Normal switch is In the 
Normal position and the control unit Online/Offline switch is 
offline. 

The IML sequence of operation is as follows: 

1. Run the programmable read only memory (PROM) 

diagnostics to test the 128 kilobytes of control storage. Error 
information is stored in a microcode table for later use by 
the functional microcode and the maintenance diskette. 



Physical Index | 
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r\ A. 


Field — 


1 




I 
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CRC 
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Write Gate 











! V.'6 Off 



4E 
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G4 



4E 4E 



53 266 
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1.. 



2. Start the IML diskette drive to load IML diagnostics into 
control storage and run the diagnostics. The IML diagnostics 
check out the control unit 

Note: All errors are placed in a microcode table but severe 
(CHK 1) errors cause 'disconnect in' and the control 
unit stops. 

Errors other than CHK 1 errors cause the control unit 
to respond with a unit check to the next Start I/O* 
command from the host system. 

3. Load the functional microcode to start a normal operation. 
The maintenance diskette looks at the microcode table for 
any error information. 



Notes: (1) ID Address Hark With Missing Clock 

(2) Cylinder Niinber, Head Number, Secto?" Number, and Physical Rec 

(3) Generated by CRC Generator. 

(4) Data Address Mark V/ith Missing Clock 
Deleted Data Address Hark With Missing Clock 

(5) Users Data 

Figure 1. MFM Sectored Format 



ord Leriqth 



4. If you are installing a subsystem the IML diskette is used to 
load installation diagnostics. You must place the 
Test/Normal switch In the Test position to run the Installation 
diagnostics. 

Note: When the Normal/Test switch is in the Test position 
the installation diagnostics are run before the start of 
normal operations. 

Modified frequency modulation (MFM) is a function of the control 
units control storage card and the recording format is in the MFM 
format See Figure 1. The Inter-sector gaps are shown as Gl, 
G2, G3, and G4. 
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IML Diskette Drive Operation 

The initial microprogram load (IML) diskette drive is a 13.34 
centimeter (5.25 inch) flexible disk drive. The IML Diskette drive 
provides unformatted storage of 500 kilobytes on a double 
density two-sided flexible diskette. Its purpose is to IML the 
functional microcode for the 3480 subsystem. 

The IML is accomplished during a 3480 power on, or by 
pressing the IML switch when the control unit Test/Normal 
switch is in the Normal position and the control unit 
Online/Offline switch is offline. 

The IML sequence of operation is as follows: 

1 . Run the programmable read only memory (PROM) 
diagnostics to test the 128 kilobytes of control storage. 
Error information is stored in a microcode table for later use 
by the functional microcode and the maintenance diskette. 

2. Start the IML diskette drive to load IML diagnostics into 
control storage and run the diagnostics. The IML 
diagnostics check out the control unit. 

Note: All errors are placed in a microcode table 
but, severe (CHK 1) errors cause 'disconnect in' and 
the control unit stops. 

Errors other than CHK 1 errors cause the control 
unit to respond with a unit check to the next 'start 
I/O' command from the host system. 

3. Load the functional microcode to start a normal operation. 
The maintenance diskette looks at the microcode table for 
any error information. 

4. If you are installing a subsystem the IML diskette is used to 
load installation diagnostics. You must place the 
Test/Normal switch in the Test position to run the 
installation diagnostics. 

Note: When the Normal/Test switch is in the 
Test position the installation diagnostics are run 
before the start of normal operations. 

Modified Frequency Modulation (MFM) is a function of the 
control units control storage card and the recording format is in 
the MFM format. See Figure 1 . The inter-sector gaps are 
shown as G1, G2, G3, and G4. 
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Notes: (l) ID Address Mark With Missing Clock 

(2) Cylinder Number, Head Number, Sector Number, and Physical Record Length 

(3) Generated by CR(i Generator. 

(M Data Address Mark With Missing Clock 

Deleted Data Address Mark WithMissing Clock 
(5) Users Data 

Figure 1 . MFM Sectored Format 
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IML DiiJ((|tte Drive Operation (Continued) 
Control Storage To Drive Interconnections 

The IML diskette drive has two connectors. Connector P1/J1 
connects the digital I/O signals, and connector P2/J2 connects 
the ^5 V dc and the -12 V dc. The interconnections second 
level diagram in Figure 1 identifies the pin assignments for these 
connectors. 

Figure 2 is a timing chart showing the signal lines and their 
relationship. 



Drive Select To Disk 

An active level on the 'drive select to disk' (DSO) line (pin E of 
the J1 connector) permits communication between the individual 
drive and the control storage card. 

The drive select address is selected by a pluggable jumper. The 
DSO jumper is installed at the plant and must be inserted in the 
DSO position for correct operation. When the two DSO jumper 
pins are shorted, the IML drive is activated by an active signal 
on the 'drive select to disk' line. 

Motor On To Disl< 

An active level on pin J of the J1 connector enables the drive 
motor. One-half second is required after 'motor on' is activated 
for the spindle to come up to speed before reading or writing on 
the diskette is permitted. Pin J is deactivated for maximum 
motor life if no commands are issued to the drive within two 
seconds (10 media revolutions) after completion of a preceding 
command. 

Direction Select To Disk 

'Direction select' (pin K of the J1 connector) defines the 
direction of the read/write head. An active level on this line 
causes the head positioning mechanism to move the read/write 
head toward the center of the diskette when the 'step' line 
becomes active. 

When the 'direction select' line is not active, the 'step' line 
causes the head positioning mechanism to move the read/write 
head away from the center of the diskette. 

Step To Disk 

When the 'step' line is active on pin L of the J1 connector the 
read/write head is moved one track. The direction is controlled 
by the 'direction select' line. 

Write Data To Disk 

The data that is written on the diskette is sent on pin M of the 
J1 connector. Each transition on pin M from not active to active 
causes the write current direction through the write head to be 
reversed. 



Write Gate To Disk 

An active level on pin N of the J1 connector enables the write 
current, and disables the stepping (head positioning) circuits. 
With pin N not active, the read circuits are enabled.. 



Side Select To Disk 

The 'side select' line (pin T of the J1 connector) defines which 
surface of a two-sided diskette is to be accessed for writing or 
reading data. An active level on pin T selects the read/write 
head for diskette side 1 (the side facing the printed circuit 
board). With pin T not active, side (the diskette side facing 
the disk drive chassis) of the diskette is selected. When 
switching from side to side, a 100 microsecond delay is 
provided before any read or write operation can be performed. 

Drive to Control Storage Interconnections 
Index From Disk 

This signal on pin D of the J1 connector is provided by the drive 
once each diskette revolution. The leading (negative going) edge 
of the Index pulse indicates to the control unit the beginning of a 
track. 

Track 00 From Disk 

When pin P of the J1 connector is active it indicates that the 
read/write head is positioned at track 00. 

Write Protect From Disk 

This line is not used: 

Note: IML diskettes can be written on when file 
protected. 

Read Data From Disk 

Data on pin S of the J1 connector is read from the diskette to 
the host system in the same form as when it was written on the 
diskette. 



Note: See Loc 1 for Jl Signal 

Connector Pin Designation. 
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IML Diskette Drive (Continued) OPER 230 

CU— IML— Jl Signal Connector 

i * 

D - Index From Disk 



- Motor On To Disk 



- Direction Select To Disk 



- Step To Disk 



- Write Data To Disk 



- Wr i te Gate To Di sk 



- Si de Select To D i sk 



Note: Pins A, B, C, F, H, and U 
are not used. 

CU-IML-J2 

DC Power Connector 



+5 V dc 



See Field Wire 
Net List 



+12 V dc 



See Voltage 

D i str ibut ion List 



+12 V dc 
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Figure 1. Control Storage To/From IML Diskette Drive 
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Figure 2. Controls and Data Timing Chart 
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IML DiJvtte Drive OperMn (Continued) 6 
Control Storage To Drive Interconnections 

The IML diskette drive has two connectors. Connector P1/J1 
connects the digital I/O signals, and connector P2/J2 connects 
the -f 5 V dc and the + 12 V dc. The interconnections second 
level diagram in Figure 1 identifies the pin assignments for these 
connectors. 

Figure 2 is a timing chart showing the signal lines and their 
relationship. 

Drive Select To Disk 

An active level on the 'drive select to disk' (DSO) line (pin E of the 
J1 connector) permits communication between the individual 
drive and the control storage card. 

The drive select address is selected by a pluggable jumper. The 
DSO jumper is installed at the plant and must be inserted in the 
DSO position for correct operation. When the two DSO jumper 
pins are shorted, the IML drive is activated by an active signal on 
the drive select to disk' line. 

IVIotor On To Disli 

An active level on pin J of the J 1 connector enables the drive 
motor. One-half second is required after 'motor on' is activated 
for the spindle to come up to speed before reading or writing on 
the diskette is permitted. Pin J is deactivated for maximum 
motor life if no commands are issued to the drive within two 
seconds (10 media revolutions) after completion of a preceding 
command. 

Direction Select To Disk 

'Direction select' (pin K of the J1 connector) defines the direction 
of the read/write head. An active level on this line causes the 
head positioning mechanism to move the read/write head toward 
the center of the diskette when the 'step' line becomes active. 

When the 'direction select' line is not active, the 'step' line 
causes the head positioning mechanism to move the read/write 
head away from the center of the diskette. 

Step To Disk 

When the 'step' line is active on pin L of the J1 connector the 
read/write head is moved one track. The direction is controlled 
by the 'direction select' line. 



Write Data To Disk 

The data that Is written on the diskette is sent on pin M of the J1 
connector. Each transition on pin M from not active to active 
causes the write current direction through the write head to be 
reversed. 



Write Gate To Disk 

An active level on pin N of the J1 connector enables the write 
current and disables the stepping (head positioning) circuits. 
With pin N not active, the read circuits are enabled.. 

Side Select To Disk 

The 'side select' line (pin T of the J1 connector) defines which 
surface of a two-sided diskette is to be accessed for writing or 
reading data. An active level on pin T selects the read/write 
head for diskette side 1 (the side facing the printed circuit board). 
With pin T not active, side (the diskette side facing the disk 
drive chassis) of the diskette is selected. When switching from 
side to side, a 100 microsecond delay is provided before any 
read or write operation can be performed. 

Drive to Control Storage Interconnections 
Index From Disk 

This signal on pin D of the J 1 connector is provided by the drive 
once each diskette revolution. The leading (negative going) edge 
of the Index pulse indicates to the control unit the beginning of a 
track. 

Track 00 From Disk 

When pin P of the J1 connector is active it indicates that the 
read/ write head is positioned at track 00. 

Write Protect From Disk 

Diskettes that are write protected will cause an error during 
Power On and IML. 



Read Data From Disk 

Data on pin S of the J1 connector is read from the diskette to the 
host system in the same form as when it was written on the 
diskette. 
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Note: See Loc 1 for Jl Signal 

Connector Pin Designation. 
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Figure 1. Control Storage To/From IML Diskette Drive 
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Figure 2. Controls and Data Timing Chart 
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Automatic Cartridge Loader 

The diagram shows the functional areas of the automatic 
cartridge loader. This topic explains the purpose of the 
functional areas. A brief description of the functional areas is 
included. 

• Loader Operator Panel 

• Loader Control Card 

• Loader Mechanical Assembly 

• Load Assembly. 

The Leader Operator Panel Consists Of: 

• Mode Selection Switch 

• Start Switch 

• Attention Indicator 

• Power Indicator. 

Mode Selection Switch 

The mode selection switch has three positions and can be 
changed at any time by the operator. Generally, the device will 
switch to the new mode automatically, without any other operator 
action. The exception is switching to auto mode. The start 
switch must be depressed to activate the new mode. 

Automatic Mode 

In this mode, cartridges in the input stack will be sequentially 
loaded into the drive, and upon completion of use by the drive, 
will be unloaded and positioned in the output stack. 

Manual Mode 

In this mode, cartridges are manually inserted into any position 
of the input station by the operator. When the drive unloads, the 
cartridge will remain at the feed station. 

System Mode 

This mode incorporates the attributes of both the automatic and 
manual modes. This mode is valid only on MVS systems (the 
ones that support the "Load Display" Command). Any other 
system will not allow the automatic cartridge loader to operate in 
this mode. 
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Start Switch 

This switch is used to initialize auto or system mode, reinitialize 
auto or system mode, or to activate each manual load cycle. The 
start switch is also used to remove a cartridge from the feed 
station when the attention indicator is flashing and a cartridge is 
in the 3480. 

Attention Indicator 

When flashing, It indicates an operator action is required. The 
operator should remove the cartridge from the output stack or 
press the automatic cartridge loader start switch to clear the 
attention condition. When on solid, it indicates an error condition 
exists. If in a recovery mode and the light is on solid, press the 
drive unload switch to clear the solid attention light on the 
automatic cartridge loader. 

Power Indicator 

Indicates when DC power is on at the automatic cartridge loader. 

Loader Control Card 

This card contains the microprocessor, drivers, memory and 
interfaces to the sensors, motors, automatic loader operator 
panel and tape drive. After getting an IML load from the CD by 
way of the tape drive, the card will control all the motions of the 
automatic cartridge loader. 

Loader Mechanical Assembly 

This assembly contains all the components required to hold, 
load, unload and stack cartridges. The assembly consists of 
these major components: 

• Input Stack Assembly 

• Feed Assembly 

• Output Stack Assembly. 

Input Stack Assembly 

The input stack assembly holds the cartridges and moves them 
into position to be fed into the 3480. 

Feed Assembly 

The feed assembly feeds the cartridge into the load assembly or 
"removes ine cariricge irom tne load assembly and moves it to 
the output stack assembly. 



Output stack Assembly 

The output stack assembly receives the cartridge from the feed 
assembly and stacks it for later operator removal. 

Load Assembly 

The load assembly consists of all the parts required to position 
the tape cartridge within the tape drive for loading. It replaces 
the cartridge latch assembly on drives without automatic 
cartridge loaders. 

Automatic Cartridge Loader Sensors and Motors 

Load Motor Complete Sensor 

This senses a disk on the output shaft of the load motor and is 
used for positioning the motor at its up or down position. 

Cartridge Latched Sensor 

This sensor indicates that the loader tray is in the down position 
where the tape drive can thread tape. This sensor initiates the 
thread operation. The tape drive also uses this to control how 
long the latch solenoid signal is left on. 

Cartridge Present Sensor 

This indicates that a cartridge is present in the loader tray. It 
becomes active before the cartridge has been pushed all the way 
into the tray. The cleaning cartridge does not activate this 
sensor when it is in the tray. 

File Protect Switch 

This is used to detect the file protect condition of the cartridge. It 
is also used to indicate that a cleaning cartridge Is in the tray if 
the cartridge present sensor is not active. 

Feed Complete Switch 

This indicates that a cartridge has been pushed all the way into 
the loader tray so that when the tray is driven down, the cartridge 
will seat on the alignment pins. This will indicate to the feeder 
that the forward drive can be turned off, the tracks opened and 
the load motor may be driven down. 

Cartridge in Stack Sensor 

This indicates that cartridges are loaded in one or more of the 
top five cells of the input stack. 



Input Motor 



This motor is used to drive the input rail assemblies down to 
position the cartridge for insertion by the feed assembly. 

Cartridge Staged Sensor 

This senses that a cartridge is In feed station. 

Tracks Feed Sensor 

This sensor indicates that the tracks have moved in from their 
open position. 

Tracks Closed Sensor 

This indicates that the tracks have closed past the position where 
they stop if a cartridge was anywhere in the feed position. This 
is used to sense if a cartridge is in the feed position. 

Extract Complete Sensor 

This indicates that a cartridge has been fed completely back into 
the feed position in the stack. With this indication, the feeder 
motor will stop. 

Stack Up Position Sensor 

This sensor is used to position the output stack. 

Stack Low Position Sensor 

This indicates that the output stack is full. This condition will 
inhibit input stack operations until cartridges are removed from 
the output stack. 

Feeder Solenoid 

This solenoid is used to force the feeder belts against the sides 
of the cartridge on either a load or unload operation. 

Feed Motors Right and Left 

These motors turn the feed belts that drive the cartridge into or 
out of the load assembly. 

Output Motor 

This motor is used to drive the output stack assembly up or down 
thru a worm gear and threaded shaft. 



This motor is used to drive the load tray up or down to release or 
seat the cartridge on the aligning pins. 
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Real Time Statistical Analysis and Reporting System 

Real Time Statistical Analysis and Reporting 
System 

statistics or counts of specified hardware events are 
accumulated each and every time a cartridge is mounted. These 
statistics are then combined with the preceding history of the 
device to produce measures of performance trends for the 
device. Alert messages are generated when service 
representative action is required. When statistics indicate the 
customer should clean the drive, a "CLEAN" message is posted 
on the drive's message display pod. 

There is a device condensed statistical history data record for 
each device attached to a control unit. These records are used 
to develop device dependent performance trends for generating 
alert messages for the device. These records are also used to 
develop string and control unit performance trends for 
generating alert messages for the string or control unit. 

These hardware performance measures are used to identify: 

• When a device requires cleaning. 

• When a device is degraded in performance and should be 
repaired. 

• When a string of devices are degraded in performance and 
should be repaired. 

• When a control unit Is degraded in performance and should 
be repaired. 
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Reader's Comment Form 

You may use this form to communicate your comments about this publication, its organization, or 
subject maner, with the understanding that IBM may use or distribute whatever information you supply 
in any way it believes appropriate without incurring any obligation to you. 

Your comments will be sent to the author's department for whatever review and action, if any, is 
deemed appropriate. Comments may be written in your own language; use of English is not required. 
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requests for copies oi publications, or for assistance in using your IBM systen). to your IBM representative or to the 
IBM branch office serving your tcc^lity. 


Note: Staples can cause problems with automated mail sorting equipment 
Please use pressure sensitive or other gummed tape to seal this form. 


header's Comment Form 

fou may use this form to communicate your comments about this publication, its organization, or 
iubject matter, with the understanding that IBM may use or distribute whatever information you supply 
n any way it believes appropriate without incurring any obligation to you. 

r'our comments will be sent to the author's department for whatever review and action, if any. is 
jeemed appropriate. Comments may be written in your own language; use of English is not required. 
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